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SUMMARY PAGE

THE PROBLEM

Airsickness in Naval Flight Officer (nonpilot) training squadrons
can be considered to be a significant biomedical risk having both direct
and indirect influence on the cost of training aircrew personnel. During
flight, airsickness can degrade student performance and sometimes neces-
sitate repeat hops to achieve training objectives. Additional dollar
costs also result when students attrite because of airsickness, with
these costs rising rapidly when the attritions occur late in the training
program or even later in fleet assignments. Currently, there are few
operational data available to describe either the actual incidence or
resulting costs of the airsickness risk in these squadrons, and hence,
there is insufficient information available for flight surgeons and
medical boards to make decisions concerning disposition of airsick
individuals. In addition, valldated biomedical tests of motion sickness
susceptibility to screen and select aircrew candidates best suited for

fleet assignments involving different degrees of motion stress are not
vet available.

FINDINGS

A longitudinal study has been lnitiated of airsickness problems in
the basic, advanced, and type-specific fleet readiness (RAG) squadrons
comprising the complete Naval Flighc Officer (NFO) Training Program.
Flight performance data, based upon both instructor and student judgments
of airsickness severity, are being collected in these squadrons on an
individual-student basis. In addition, a large segment of the study
population has been exposed to several prototype laboratory tests of
motion sensiti, ity which will be related to the subsequent flight data.
In addition to identifying the incidence and severity of airsickness in
the individual squadrons, these flight data will have the potential to
serve as operations-based validation criteria for establishing the
relative merit of the different components of the laboratory test battery.

This report describes the airsickness experiences r.f 134 NFO students
being trained in Advanced Sguadron VT86-AJN to perform various weapon
operation and navigation duties. Flight data, based upon 1,833 hops
flown by these students, are presented which show that approximately
55 percent of the total population reported being airsick on one or more
hops, 28 percent reported vomiting on one or more hops, and 30 percent
considered their inflight performance to have been degraded by airsick-
ness on one or more hops. Of the total number of hops flown by the
stucents, airsickness, vomiting, and inflight pe formance degradation
occurred on approximately 8.6, 3.7, and 3.4 perce..t, respectively, of
the total flights. Comparative analyses of the airsickness data collected
in this squad-on with similar data collected from the 3ame population
during basic training indicate that the magnitude of the ailrsickness
problem was significantly less in Squadron VT86-AJN (secordary lzcvel
of training) as compared with Squadron VT1O (primary level zf training).
As with the first report of the series, data are also presented which
relate the flight performance of this specific sutpopulation of the
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longitudinal study to their performance on the laboratory tests of
motion reactivity.
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TNTRODUCT ION

This is the second of a series of research reports dealing with a
longitudinal study of airsickness in Naval Flight 0fficer (NFO) studeats
being trained £or a variety of nonaviator flight assignments in fleet
squadrons. The study, described in detail in the first report (3) of
the series, was designed to investigate the incicdence and severity of
airsickness experienced by a sample of the NFO population oa an individual-
student basis as they progress through the basic, advanced, and fleet
readiness (commonly referred to as RAG) squadrons comprising the NFO
training syllabus. The study also relates the airsickness data col-
lected in the flight environment to the performance of the students on a
series of motion reactivity tests which were presented to a large segment
of the study pcpulation prior to their beginning flight training. The
long-term objective here is to utilize the inflight airsickness data as
validation criteria to measure the relative effectiveness of the motion
reactivity tests in identifying, on an a priori basis, both those students
who are highly susceptible to airsickness and those students who rarely
experience the problem. The inflight airsickness data thus serve this

test validation function as well as defining the magnitude of the airsick-
ness problem within each training squadron.

This report deals with the airsickness reported by NFO students
during training in Advanced Squadron VT86~AJN. These students constituted
one of four student groups whose ailrsickness in basic training (Squadron
VI10) was previously reported (3). The layout and format of the statistical
tables and figures presented in this report have been selected to closely
duplicate the tables and figures of the first report to facilitate reader
compar”son of the results associated with each squadron.

PROCEDURE

Figure 1 is a block diagram of the different training pipelines
followed by NFO students before assignment to the operational flight
squadrons. This report deals with the airsickness problem in advanced
Squadron VI86-AJN where NFO students are trained in T39-D and TA-4J aircraft
for a variety of nonpilot duties in attack aircraft such as the A6 and
EA6 and antisubmarine warfare aircrai* such as the S3. At the time the
study was initiated, the Squadron VI86~AJN flight syllabus was composed
of 14 individual hops, the abbreviated names of which are shown inside
the related block within Figure 1. All of the data presented in this
report pertain to this specific syllabus, the details of which are
outlined in Appendix A. (Midway in the study, the Squadron VI86-AJN
flight syllabus was changed and expanded to a total of 18 k-ps. The

airsickness study of this new syllabus will be presented in a subsequent
report.)

To document the incidence and severity of ailrsickness experienced
by a student during training, the two-sided quesifonnaire developed for
the initial study (3) was again used. One questionnaire was completed

for each hop flown, with separate sections provided for student and
In

instructor evaluaticns of the student's ailrsickness reactions.

e s i i S

ek m i b e e oo ok mn

e e i e e i A it e




. SQUADRON VTIO * "
_| PRE- 1978 SYLLABLS NFO BASIC TRAINING
: ’ N=134 } *
ADVANCED ADVANCED ADVANCED [ ADVANCED
TRAINING TRAINING TRAINING TRAINING
MAFB VT86- AIN. VT86- RIO ATDS
FOURTEEN
HOPS
LLI-LI4
RNI - RN4 ]
RAI-RA3
AN
!' DI-D2 ..
N=18 |
N=116 +
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT i
P3 S3 Fi4 E2 ]
Ene i ?
FLCET READINESS SQUADRONS _(RAG) j
{
FLEET SQUADRONS
WAVAL FLICHT OFFICER TRAINING PIPELINES |

Figure 1

i
Block (fagram showing training pipelines followed by Naval Flight Officer students beginning E
with husic training and progressing through various advanced and fleet readiness (RAG) squad- 4
rons before receiving fleet assignments. This report deals with alrsickness incidence in
Advanced Training Squadron VT86-AJN,
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Figure 2 the student element of the questionnaire is shown at the top,

and the instructor element at the bottom. To minimize problems with
confidentiality of questionnaire data, the student and instructor sections
were printed on opposite sides of the form. By use of a fold 1line and

adhesive tab, the student sealed his responses from view before the instruc~

tor completed his side of the form,

The details of the questionnaire have been described in the first
report (3) of the series. For the student questionnaire, the key elements
vere four forced-choice ratings of alrsickness experienced during the
flight, number of times vomiting occurred, flight performance degradation
as a regult of airsickuness, and any nervousiess experienced before or
during the flight. A fifth item requested a yes or no answer concerning
the use of airsickness medication on the hop. The instructor also pro-
vided ratings of the same four airsickness, vomiting, performance degrada-
tion, and nervousness parameters rated by the student. In addition, the
instructors were asked to similarly rate the roughness of flight; i.e.,
atmospheric turbulence cr pilot technique, encountered on the hop.

The motion reactivity test data presented for the VI86-AJN student
population in this report were collected prior to the time the students
began their NFO flight training in Basic Squadron VT10. Brief descriptions
of these tests are provided in Appendix B, with related references that
provide more detailed information on test techniques and procedures.

The general methods used in the computer storage of these motion reactivity
test data and the related flight airsickness data are outlined in the
first report (3) of the series.

RESULTS AND DISCUSSION

A total of 1,833 validated airsickness questionnaires involving 134
VI86-AJN students were collected during this phase of the longitudinal
study. As indicated in Figure 1, of the total of 134 students for which
flight data were available, 116 (86.6 percent) were graduated from
Squadron VT86-AJN and assigned to various fleet readiness squadrons for
further training; 18 (13.4 percent) attrited from the squadron before
completing training. For the purposes of this study, the attrition
total is limited to only those students who attrited after beginning
inflight training as marked by the return of one or more completed
airsickness questionnaires. Of the total number of attrites, three
students dropped out of the program at their own request, one died in an
aircraft accident, and the remaining were dismissed from the training
program as a result of inadequate academic or flight performance.

The study results are reported and discussed under seven different
subheadings. In the first section the data derived from the student and
instructor questionnaires are used to define the incidence and severity
of airsickness on each of the 14 hops comprising the Squadron VT86-AJN
syllabus. In the second section the questionnaire data are discussed in
relation to the contribution of students experiencing repeated airsickness
to the over-all airsickness incidence figures. In the third section
unweighted and weighted airsickness indices are developed on an indiyidual-
student basis to quantitatively define the airsickness experiences of
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STUDENT FORM NAMI/ NAMRL AIRSICKNESS RESEARCH PROJECT STUDENT FORM
I | L] ] 11 |
[ | 10-13 1417 19-21 ]
Student SSN Squadron No, Hop Ne. Julian Date T/0 Time (Jocal)
3
PLEASE EST!MATE THE FOLLOWING BY MARKING THE APPROPRIATE ANSWER: REPLY TO EACH QUESTION %
4 AIRSICKNESS !
: (Fealing motion sick whether you vomited or not) NONE MILD MODERATE SEVERE 1 |
3 !
THREE OR ;
VOMITING NONE ONCE TWICE MORE TIMES 27 !
i PERFORMANCE DEGRACATION Dn.n‘.ckm ) NONE OR N/A MILD MODERATE SEVERE 28
t ! raickness;
Ll
i NERVOUSNESS (Exparienced t'n‘bn"/{tthln). NONE MILD MODERATE SEVERE 29
this ght
x Did you take any madication for airsickness
# for this flight? NO YES 30
g T-39 FLIGHTS SHOULD ALSO COMPLETE THE FOLLOWING
(i
3 List hopa in order flown for this flight ] [ _I T TJ I ) I
i 134 3s-38 39-42 43
g: Chack the box under YOUR hnp. J 37 !
o If airsick, when did it uccur relative to YOUR | 03 4 geick BEFORE DURING AFTER
. hap? (Mark more than one box if appropriate) 48 49 30 81
: T T T T T T T T T FOLD ALONG THIS LINE T T

oy g L T

|LINSTRUCTOR FORM NAMI/ NAMRL AIRSICKNESS RESEARCH PROJECT INSTRUCTOR
o e LTI T T I I TI LT LT

PLEASE ESTIMATE THE FOLLOWING BY MARKING THE APPROPRIATE ANSWER: REPLY TO EACH QUESTION
AIRSICKNESS ***

it A - e - e sl T

P

NONE MILD MODERA
(Student sppeared motion sick whether he vomited or not) RATE SEVERE "
T
VOMITING NONE ONCE TWICE MORE TiMES | *
(Due to
PERFORMANCE DEGRADATION Ml NONE ORN/A MILD MQDERATE SEVERE s

APPARENT NERVOUSNESS

NONE MIL " J
} (Bafore and / or during the flight) D MOOERATE SEVERE |
: ROUGHNESS OF FLIGHT NONE MILD MODERA ;
; (Turbulance or pilot technique) DERATE SEVERE v ;
5 this hop incomplete, was airsickness a factor? YES YES YES ¢
i NONE OR N/A | This Studenc | Another Student Instructor :
) (Mark more than one box if Jppropriate) I o ,?1{_, Airsick 59 Airsick 60 Alrsick  ¢1 |
! Plaase record flight grades [V BA A AA i
Example n for 3 T E L 3

] 6263 64-65 - .

INSTRUCTOR COMMENTS

*eoOTE TO INSTRUCTOR: Rescarch has shown that some people can feel very sick without vomiting. As a raminde:, some of
the signs of airsickress are pallor, swaating, heavy breathing, facial expressions, excessive swallowing, drowsiness, and ver-
bal complaints. However, USE YOUR OWN JUDGEMENT.

Figure 2

Student (top) atd irstructor (bottom) alrsickness questionnaire utilized to collect the flight
data. For the actual questionnaire, the student form was printed on one side of the sheet and
the instructor form on the opposite side with a self-adhesive tab provided to allow the stu-
dent to seal the folded questionnaire before the instructor entered his ratings.
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the squadron population as a whole. This section also includes statis-
tics describing the performance of the students on the laboratory motion
reactivity tests which were administered to a large segment of the group
before they begar NFO training. The fourth section provides a brief
comparison of the airsickness indices and laboratory test scores of the
students who were graduated from the squadron with the students who
attrit>d from the squadron prior to graduation. The fifth section
utilizes the flight indices to beth define and compare the performance

of nonsusceptible student groups with the most susceptible student groups
within the over-all population. The sixth section presents a rank corre-
lation matrix analysis of the relationships found to exist between and
across the different flight indices and laboratory test s:ores. The last
section compares the VT86-AJN advanced squadron flight indices of airsick-
ness with the VT1(0 basic squadron indices of the same students.

AIRSICKNESS INCIDENCE AND SEVERITY: INDIVIDUAL-HOP BASIS

The ailrsickness and related response measurer lerived from the
questionnaires are tabulated in Table I for each of the 14 hops com-
prising the VI86-AJN flight syllabus. The table contains separate
listings for the student and instructor ratings of the incidence and
relative magnitude of the four principal response measures of the study;
i.e., airsickness, vomiting, inflight performance degradation caused by
ajrsickness, und nervousness. For each of these measures, four per-
centage values corresponding to classifications present, mild, moderate,
severe are presented for each of the 14 hops. Each datum below a given
hop name (see Appendix A for a brief description of each hop) represents
the percentage of the total number of hops flown of the given type where
the dencted response occurred. The first datum presented for a given
response, e.g., 'Airsickness-Present," is the percentage of the hops
whive airsickness was present without qualification as to the magnitude
(mill, moderate, or severe) of the response. The three following values
describe the percent incidence of mild, moderate, and severe ratings,
respectively, for the denoted questionnaire item. In the case of the
vomit measure, the breakdown is based upon the number of times the
respunse occurred on a given flight. The student questionnaire tabula-
tion also contains a line item describing the percent incidence of
flights where the students reported that airsickness medication was
used. In the instructor tabulation, separate listings ar= provided for
flight turbulence and a breakdown of the grades issued on a given hop.
The data presented in the "Total" columm at the extreme right in the
table represent the percentage of the total number of hops flown (1,833)
where the denoted responses were present.

As indicated in the "Total'" column of Table I, the students reported
that airsickness (mfld, moderate, or severe) was present on 8.6 percent
of the hops flown during advanced training in this squadron; their
instructors estimated the incidence to be only 4.3 percent, These
figures indicate that the airsickness problem in thils specific advanced
training squadron was of smaller magnitude than that observed during basic
training in Squadron VT10 where the students and instructors reported (3)
that airsickness was present on 16.2 and 10.2 percent, respectively, of
the total hops flown. In the casz of the vomit measure, the VI86-AJN
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Table I

Percent incldence of airsickness and related flight questionnaire responses on the fourteen hops comprising the pre~1978
flight syllabus of Advanced Training Squadron VTB6-AJN. The student and lastruc:tor questionnalre data are listel separ-
ately with each datum shown below a given hop representing the percentage of the total hops flown of the given type where
the denoted response occurred. The total column at the right represents the percent incidence of a given response based
upon all 1,833 hops flown by the 134 NFO students comprising this specific study population.

FLIGHT QUESTIONNAIRE INDIVIDUAL HOP3 CONPRISING SQUADRON FLIGHY SYLLABUS

RESPANSES Ll tt2 LL3 LLe RHL RNZ DI RNI 34! RH4 D02 PAt  PAZ RNZ TOTAL
HOPS FLOWN-PERCENT OF TOTA 6. ? H
5-HIRSICKNERS-PRESENT 2 t. 2.
§-AIRSICKNESS-MILD 1 1. 2.
S-AIRSICKNESS-NODERATE
S-AIRSICKNESS-SEVERE
S-YOMITING-FRESENT
S-YOMITING-1 TIME
S-YONITING-2 TINES
S-YOMITING-3 OR MORE TINES
S-PERF DEGRADATION-PRESENT
S-PERF.DZSFPADATION-NILD
S-PERF.DELRADATION-NODERATE

-PERF . DEGRADATION-SEVERE

S-liER!' JUSHESS-PRESENT 3,
S-NERVOQUSHESS-NILD 44,
S-NERVOUSNESS-MODERATE 16.
S-NERYOUSHESS-SEVERE
§-MEDICATION USED ON HOP
I-AIRSICKNESS-PRESENT 1
I-ATRSTCKNESS-MILD
1-AlRSICKNESS-MODERATE
I-AIRSICKNESS-SEVERE
1-YOMITING-PRESENT
1-YOMITING-3 TIME
1-YOMITING-¢ TIMES
1-YOWITING-3 OR MORE TINES
1-PERF DEGRADATION-PRESENT
[-PERF.DEGRADATION-MILD
I-PERF DEGRADATION-NODERATE
1-PERF. DEGRADATION-SEVERE
1-NERVOUSNESS-PRESENT 36.
1-NERVOUSNESS-NILD <
I-NERVOUSNESS-NODERATE S,
I-NERVOUSNESS- SEVERE 1.
I-TURBULENCE-PRESENT 48,
1-TURBULENCE-MILD 34,
1-TURBULENCE-NQDERNTE 14,
1-TURBULENCE-SEVERE
I-FLYT. GRADES-TS3LEDL ON HOP 94,
T-FLT. GRADES-UNSATISFACTORY
1-FLT GRADES-BELOW WYERAGE 3
1-FLT GRADES-AVERAGE 88.
I-FLT. GRADES-ABOVE AVERAGE 8.
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students and instructors reported that this response occurred on 3.7 and
2.9 percent, respectively, of the total hops flown. The over-all incidence
of inflight performance degradation due to ailrsickness was also relatively
low in the squadron, with the students and instructors reporting its
presence on only 3.4 and 2.2 percent, respectively, of the total flights.
Student nervousness, experienced eilther prior to or during a flight, was
reported by the students and instructors on 33,8 and 22.5 percent,
respectively, of the flights. This measure was included to explore
potential relationships between it and other measures, both inflight

and on the motion reactivity test battery,

To illustrate the relative magnitude of the airsickness problem
among the different hops comprising the Squadromn VI€6-aAJN flight syllcbus,
selected elements of Table I have been plotted in Figures 3 through 9.
In these figures, each hop is identified with an abbreviated code that
is explained in Appendix A. All of the hops were flown in the multi-
seated T39-D aircraft with .he exceptions of D1 and D2 which were flown
in the two-seated TA-4J aircraft. The hop name--labeling sequence in
these figures reading from left to right foilows, in general, the sequence
that the students flew the hops, although there were variations from
student to student. This sequence was determined by numbering each hop
flown by a given student in the order that it was flown and calculating
the mean ordinal number for the named hop for the entire student group.
Since questionnaires were not necessarily received from every student
for every flight comprising the syllabus, this mean sequence only approxi-
mates the actual order of the different hops. From a practical viewpoint,
this method well approximates the over—all hop sequence flown by the
majority of the students, with the chance of sequence error greatest
between two adjacent hop listings for any given student.

The distribution of the basic flight data available for analysis
on an individual-hop basis is depicted in Figure 3 where the number of
questionnaires collected for a given hop is expressed as the percentage
of tne total number (1,833) of questionnaires received., Variations in
the exact number of questionnaires received per hop are due to less than
100 percent return, which was sometimes compensated by repeat hops flown
by the students. Of the 1,833 questionnaires received, 294 (about 16
percent) involved students repeating a hop they had previously flown.

In Figure 4 the student and instructor ratings of airsickness are
compared for each hop. Figure 4A plots the incidence of airsickness,
regardless of degree of severity, that occurred on a given hop as the
percentage of the total hops flown where airsickness was present.
Figurec 4B, 4C, and 4D depict the percent incidence of hops where air-
sickness was present to a mild, moderate, and severe degree, respec-
tively. Figures 5, 6, and 7 represent equlvalent plots of the incidence
of vomiting, inflight performance degradation due to airsickness, and
nervousness, respectively, questionnaire items. In generai, both the
incidence and severity of airsickness were greatest on Hop D1, the
indoctrination flight in the TA-4J aircraft. Of the total pumber of Dl
flights, the students reported that 33.3 percent of the hops produced
airsickness (Figure 4A), 18.9 percent resulted in vomiting one or more
times (Figure 5A), and 15.3 percent caused performance degradation due
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Figure 3

Plot of relat.se distribution of airsickness questionnaires received during the study as a
function of the individual hops comprising the squadron flight syllabus. Each bar above a
given hop corresponds to the percentage of the total number of questionnaires collected during
the study that pertalned tc the specific hop. The left-to-right hop sequence shown corres-
ponds in general to the sequence that the students flew the hops, although there were excep-
tions within each hcp series.
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to airsickness (Figure 6A). These incidence figures were closely fol-
lowed by Hop D2 (demoastration of mild acrobatic maneuvers in the TA-4J)
and then Hop LL1 {che first hop of the squadron syllabus flown in the
T-39D). As indicated by Figure 7, the incidence of nervousness was
greatest at the beginning of the flight syllabus and then reflected a
downward trend as training progressed.

Figure 8 is a plot of the percent incidence of airsickness medication
usage as reported by thbe students. These data indicate a relatively low
use of such medication during trainiang, with the exceptions of the DI
and D2 hops. This reported usage of medication during the mid-to-late
phases of the training program, and on the two most stressful hops of
the syllabus, requires further investigation since this practice tends
to allow airsick susceptibles to continue in the program without the
natural screening that might occur without medication. This same trend
was observed during basic training in Squadron VT10 (3).

The turbulence or roughness-of-air data provided by the instructors
following each flight are plotted in Figure 9. These daiz indic te that
\ turbulence was considered to be greatest cn the four hops comprising the :
LL series and two of the hops comprising the RA seriec. As indicated in %
Appendix A, these hops usually involved some form of low-lever flight :
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Figure 4

Comparison of student and instrucior ratings of airsickness incidence and severity as = func-

tion ol the individual hops.

The incidence of airsickness of any degree (mild, moderate, or

gsevere) is shown in A; the incidence of mild, moderate, and severe degrees of airsickness in

B, C, and D, respectively.

In each case, incidence is expressed as the percentage of the

total number of hops flown of a given classification where the denoted response occurred.

general, the instructor judgments of airsickness incidence and severity underestimate those
flown in the TA-4J aircraft, produced the greatest

provi led by the students. Hops D1 and D2,
airsickness stress.
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Figure 5

Comparison of student and instructor ratings of vomiting incidence as a function of the
individual hops. The percent incidence of hops resulting in students vomiting one or more

times is shown in A; the iutidence of hops where the students vomited one, two, or three 4
times is shown in B, C, and D, respectively. i
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Comparison of student and instructor ratings of inflight performance degradation caused by
airsickness as a function of the individual hops.
! the extent of their performance degradation as compared to the instructor judgments.

On most hops, the students overestimated

e o i

PRSI

A et e e e




NERVOUSNESS INC IDENCE-ANY DEGREE
STUDENT VS. INSTRUCTOR RATINGS

o LA
R
1

o EEEERITRARYL

®

-
-
o
1

£

PERCENT CF INDIVIDUAL HOPS

TR

HOP_IDENTIFIER - SQUADRON VT86-AIN

NERVOUSNESS ' INC IDENCE-MILD DEGREE
wo . STUDENT VS, INSTRUCTOR HATINGS

.....

S
=3
o

PERCENT OF INDIVIDUAL HOPS

s FEEERITROREG

HOP_IDENTIFIER - SOUADRON VTB6-AIN

NERVOUSNESS INC IDENCE-MODERATE DEGREE
X0 STUDENT VS. INSTRUCTOR RATINGS

-
o

PERCENT OF INDIVIDUAL HOPS
=

TN

TN RR Y

| NERVOUSNESS INCIDENCE-SEVERE DEGREE
STUDENT VS, INSTRUCTOR RATINGS

s
=

.....

-
o
L L 1

PERCENT OF INDIVIDUAL HOPS
-

-
o
L

20

-{
||a|s| ! 10 EIE
SN

HOP IOENTIFIFR - SUUADRON VT86-AIN

HOP IDENTIFIER - SQUADRON VT86-AJN

Figure 7

Comparison of student and instructor judgments of student nervousness before or during a
given flight as a function of the individual hops.
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Figure 8

Percent incidence of flights where students reported using airsickness meiication. The use of
medication was greatest on hops D1 and D2 which occurred in the mid-to-late phases of the
flight syllabus.

where turbulence or buffeting might be expected. As mentioned in the
1irst report of the series (3), concern was expressed that because of
the inclus. n of the words, '"pilot technique,'" in the roughness-of-air
“tem included in the questionnaire (Figure 2 - bottom) certain VT10
instructors may have based thelr judgments upon the over-all magnitude
of the flight forces assoclated with a given hop rather than simple
atmospheric turbulence. That is, it appeared that the VT10 flights
involving stress-~level maneuvers were ranked high in turbulence level.
b This does not appear to be the case for the VI86-AJN data, in that the
' D2 hop 1involving acrobatics was not highly related relative to roughness-

of-air. 1he distribution of the Figure 9 turbulence data, when related

to the data of Figures 4, 5, and 6, does not indicate any strong rela-

tionship hetween the incidence of turbulence and the incideire of air-
: sickness. There was a trend, however, for airsickness to follow turbu-
lence level for the first four hops (LL1-LL4) of the syllabus which
involved low-level flight.

? The flight grade data listed 1n Table I are plouted as a fungtion

of the individual hops in Figire 10. The squadron grading protocol was
such that an instructor issued one of four grades (average, above average,
below average, or unsatisfactory) for each of the flight performance
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Figure 10

Percent incidence of average (A), above average (B), below average (C), and unsatisfactory (D)
grades for the indfvidual hops. The grading system 1is based upon assigning one of these four
grades to each task performed on a given hop where the number of tasks graded varies from hop
to hop., Each datum plotted in this figure represents the percentage of the total number of
grades given on a specific hop where the denoted grade was issued.
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tasks to be practiced on a given hop. The percentage data plotted in
Figure 10 are referenced to the total number of grades issued on a given
hop. The "average' grade data cf Figure 10 indicate a relatively even
distribution across the individual hops. The most noticeable distribution
difference seems to be in the relatively low incidence of "above average'
‘ graaes (Figure 10B) given on the D1 and D2 hops that were flown in the

! TA-4J aircraft. As indicated by Figure 10C, however, the incidence of

"below avermge' grades on these two hops was not distinctly different
from the other hops.

) In the previous report (3) desling with airsickness incidence in
3 Basic Training Squadron VT10, it was found that the last three hops (FO
‘ . series) flown in the syllabus produred relatively high airsickness
L incidence. This finding was used to emphasize the point that adaptation
effects cannot be deduced from a simple analysis of airsickness as a !
function of the number of hops flown within a given squadron. That is,
f alrsickness incidence, at least for the NFO population, did not continu-
| ously decrease as the students progressed through the flight syllabus.
j When the VT10 hops involved relatively high stress levels, airsickness
A incidence rose even though the hops occurred toward the eand of the
' flight syllabus. The same trend may be observed for these VI86-AJN data
in that airsickness incidence was greatest on the D1 and D2 hops, which
occurred near the middle and end, respectively, of the syllabus. Our
results suggest that conclusions concerning airsickness adcptation must

be carefully weighed in relation to the stress level of each hop within a
glven rlight syllabus.
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AIRSICKNESS INCIDENCE AND SEVERITY: STUDENT FREQUENCY ANALYSIS
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The flight data were also analyzed to establish the number of

students who experienced a given response a repeated numbex of times

during the course of their training. Table IT is a tabulation cf the

results of this analysis for each of the principal questionnaire responses,
, Each datum in this table below a given column heading denotes the percentage

of the total number of students who experienced a given response the !
] number of times indicated by the column header. The total column at the ;
: extreme right in the table denotes the percentage of the total number of

students who experienced the given response one or more times.

R P S

These total data indicate that 55.2 percent of the students reported
being airsick on one or more flights during their VT86-AJN training,
28.4 percent reported vomiting on one or more flights, 30.6 percent
reported inflight performance degradation due to alrsickness on one or
more flights, and 80.6 reported nervousness on one or more flights, As
indicated by the 0.7 percent datum under the "10" column heading of
Table II, one student reported being airsick on ten of his hops. Table
ITI, 1ike Table I, reflects the lower magnitude of the instructor ratings
as compared to those of the students.

To emphasize the large contribution of a small number of students
to the over-all airsickness problem, the airsickness, vomiting, per-
formance degradation, and nervousness data have been plotted in cumu-
lative frequency distribution form in Figures 11A, B, C, and D, re-

spectively. The percentage of the total number of students who never
16
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Figure 11

Normalized cumulative frequency distribution of students experiencing airsickness(A), vomit-

ing (B), inflight performance degradation (C), and nervousness (D) a different number of times

during the course of their flight training in this squadron based upon both student (solid

line) and instructor (dashed line) data.
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reported experiencing a given recponse i represented in these figures
by the intersection of the distritution curve with the ordinste axis.

in summary, 44.8 percent of the students reported never being airsick,
71.6 percent reported never vomiting, 69.4 percent reported never suffer-
ing from inflig:t performance degradation due to asirsickness, and

19.4 percent reported never experiencing nervousuess prior tc or during
flight, As represented by the steep slopes of the Figures 11A, B, and C
distribution curves, only a relatively small number of students experi-
enced airsickness, vomiting, or performance degradation on more than two
flights in this squadron. For excuple, when one relates the student
alrsickness data of Table II to th. total number of flights where air-
sickness occurred (Table I), it may be shown that only 18 (13.4 percent
of the total) students were airsick on more than two hops, and they
accounted for 53 percent of the total number of hops where airsickness
was reported to be present. In like manner, it can be shown that 50
percent of the hops where alrsickness occurred was accounted for by
slightly less than 13 perce.t of the total number of students; 50 percent
of the hops where vomiting and inflight performance degradation occurred
was accounted for by approximately 8 percent of the students, and 50
percent. of the hops where nervousness occurred was accounted for by only
18 percent of the students. As mentioned previously (3) the long-term
objective in the development of tests to predict airsickness sus-
ceptibility must center on the identification of those individuals

falling into the upper part, e.g., the upper decile, of the Figure 11
distributions.

Normalized cumulative frequency distributlions of the same form are
also plotted for student reports of medication usage in Figure i2A and
for instructor ratings of turbulence in Figure 12B. The significance of
the medicction plot is that only nine (6.7 percent) of the squadron
students reported using medication at any time during training. Of
these gtudents, two used medication on one flight, three on two flights,
three on three flights, and one on five flights. As with the Squadron
VT10 data (3), the incidence of medication usage shown in Table I and
plotted in Figure 8 was accounted for by only a few students. The
turbulence data of Figure 12B show that the repeated exposure to roughness
of air was more evenly distributed over the population.

INDIVIDUAL STUDENT PERFORMANCE: AIRSICKNESS INDICES

Unweighted and weighted indices were calculated for the principal
components of the airsickness questionnaire data, using both the student
and instructor ratings. The indices allow comparisons to be made among
different squadrons and among different student subpopulations within
given squadrons. In addition, they are intended to serve the further
function of relating an individual's performance during basic training
with subsequent performance in advanced and fleet readiness (RAG) squad-
rons. As outlined in the first report (3), five unweighted and five
weighted indices were calculated for each student, using the airsickness,
vomiting, performance degradation, nervousness, and medication usage compo-
nents of the student questionnaire as measurement .eferences. Similarly,
for the instructor data pertaining to the same student, five unweighted and

19

ol i 5 s S e s AT .i.-é,,mn:.'mé:_’y.wii_,k.,. et

e ot e i i




i caisiemip A ey Yt i

st x g LT s
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Figure 12

Normalized cumulative frequency distribution of students utilizing medication on a repeated

basis (A) and students experiencing turbulence or roughness of air on one or more flights /%).

Note that the incidence of medication usage shown in Figure 8 was accountad for by a very
small percentage of the total student population, as indicated in A.

five weighted indices were cialculated, using the same measurement refer-
ences, with the one exception of substituting the instructor rating of
turbulence for the ‘student report of medication usage. Flight indices
were not calculated for those students who submitted less than four ques-
tionnaires during the study period.

The methods used to calculate the indices were keyed to structuring
a computer data storage file for each student that contained a sequential
tabulation of all questionnalres collected from the student during the

course of his squadron training. The unweighted indices were calculated
from this file as

1) RESPONSE INDEX (UNWEIGHTED) = Ne F,E%gfSNoResgcl’:Zﬁtgxg;;iﬁnced x 100

where no weight was given to the severity of the response; i.e., attention
was given only to the fact that a response such as airsickness occucred on
a flight without regard to its mild, moderate, or severe degree of magni-
tude. Accordingly, the unweighted indices simply represent the percentage
of the flights flown by the student where the denoted response such as
airsickness occurred. This method of calculation of the unweighted indices
was applied to each of the five student questionnaire responses and to each
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of the five instructor responses, as listed above.

The welghted indices calculated for the same ten questionnaire responses
were based upon the assignment of a linear weight of 0, 1, 2, 3 to the four
magnitude ratings associated with all but the medication usage item. For
example, 1f s student reported that he was not airsick on a hop, he would
have a response rating of 0.0 for this particular flight; a student who
reported either mild, moderate, or severe airsickness was given a response
rating of 1, 2, or 3, respectively, for a particular hop. These response
ratings were summed for all of the hops flown by a given student and used

to calculate a weighted index that was normalized to have a maximum value
of 100 as follows:

2) RESPONSE INDEX (WEIGHTED) = 24D (I“diZii?aﬁoFliiﬁghﬁigiiﬁiﬁ Ratings) 130

To illustrate, a student who was never airsick during training would have a
weighted airsickness response index cf 0.0; a student who was severely air-
gsick on all of his fiights would have a corresponding weighted index of
100.0; a student who wa: mildly airsick on 50 percent of his flights would
have an index of 16.7; and a student who was severely airsick on 50 percent
of his [lights would have an index of 50.0. In the case of the medication
usage question, a response rating of 0 was assigned to the item if medica-
tion was not used on the flignt, and 1 if used. The weighted index was
also normalized to have a maximum value of 100.0, thus resulting in the
unweighted and weighted indices for this one item being identical.

The resulting group stetistics for the rosponse indices of the VT86-AIN
students are presented in Table I1I. Stat!stical parameters listed for each
response variable include the group mean, standard deviation of the observa-
tions, standard error of the mean, minimum and maximum values observed,
group median, the total number of observations (students) in the data base,
and the Kolmogorov-fmirnov deviation statistic. Response variables 1 through
10 in this table represent the response indices derived from the student-
based questionnaire data; variables 11 through 20 correspond equivalertly
to the indices derived from the instructor-based questior alre data; variables
21 ana 22 are the final academic and flight grades, respectively, reccived by
the students upon graduating from basic training in Squadron VT10; and vari-
ables 42 and 43 are the final academic and flight grades received by those
students who successfully completed advanced training in VT86-AJN,

Variables 23 through 41 in Table III describe the performance of
the student group on assorted elements of the motion reactivity test
battery given to many of the students prior to their beginning flight
training in Squadron VT10, In brief, TMSQL, TMSQZ2, and TMSQ3 (variables
23, 24, and 25, respectively) pertain tc a motion sickness history where
TMSQLl and TMSQ2 involve motion sickness experiences prior to and follow-
ing age 12, with TMSQ3 equal to the sum or the TMSQl and TMSQ2 scores;
TSANX and TTANX (variables 26 and 27) to a sirate/trait anxiety test;
TBVDT, TBVDR, TBVDS, and TBVDP (variables 28 through 31) to a Brief
Vestibular Disorientation Test (BVNT); TVVSPIl, TVVSP2, and 1VVSP3 (vari-
ables 32 through 34) to the static performance element of a Visuzl/Vestibular
Interaction W=st (VVIT); TVVDPl, TVVDP2, and TVVDP3 (variables 35 through
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Table ITI

e e i L

Scatistical listing of the flight response indices and laboratory test scores for the

Squadron VI86-AJN study population. Data presented for each response variable include
the mean, standard deviation, standard error of the mean, minimum, maximum, median,

and total number of students. JIn acd.tion, the deviation-statistic associated with

the nonparametric Kolmogorov~Smirnov one-sample test of goodness of fit of the distribu-
tion of the observed data to the distribution of an equivalent theoretical Gaussian
population is listed at the right.
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b RESPONSC VARIABLE STATISTICAL PARANETERS
f NO DESCRIPTION MEAN S DEVY. S.ERR. MIN MAX MEDIAN N DEVY
y 1 S-AIRSICKNESS INDEN-U4¥ 9.4 4.7 1.3 .8 108.8 3.6 129 .20
\ 2 S-YOMITING INJIEX-UV 4.0 7.7 .? .0 44 .4 .8 129 408
r 3 S-P.DEGRADATION INDEX-UU 3.6 8.3 .7 .8 ?75.0 .8 129 388 3
! 4 S-NERVOUSNESS INDEX-UW 34.5 3.9 2.7 .8 100.0 26.7 129 .16¢ !
b S S-MEDICATION INDEX-UU 1.1 4.2 .4 .8 25.9 .6 129 .56¢ i
k' 6 S-AIRSICKNESS INDEX-UW 4.0 6.6 .6 .86 S0.90 2.8 129 .22¢ %
: 7 S-VOMITING INDEX-W 1.8 3.6 .3 .8 19.3 .8 129 .40¢ :
! 8 S-P.DEGRADATION INDEX-U 1.8 3.6 .3 .8 33.3 .9 129 .32% !
: 9 S-ACZRVYOUSHESS INDEX-M 13.8 12.9 1.1 .8 56.4 9.5 129 .13¢ !
b 1@ S-MEDICATION INDEX-~V 1.1 4.2 .4 .8 25.0 .8 129 568 §
K, i1 I-AIRSICKNESS INDEX-UW¥ 5.0 8.8 . 8 .0 J58.0 .6 128 .31» i
£ 12 I-VOWITING INDEX-UU 3.5 7.0 .6 .8 28.6 .8 128 . 438 f
a 13 I-F.DEGCRADATION INDEX-UM 2.6 6.3 .6 .8 30.0 .8 128 .40¢ i
g 14 I-NERYDUSNZSS INDEX-UV 24,7 17.3 1.8 .9 t110.0 22.8 128 es !
[ 15 1I-TURJULENCE INDEX-UB 3.7 16.8 1.8 .8 ©80.8 28.6 128 18
16 I-ATRSICKNESS INDEX-W 2.3 4.3 .4 .8 2.3 .8 128 .31%
17 1-VOMITING INDEX-W 1.6 3.3 .3 .8 16.7 .8 128 .43% :
18 I-P.DEGRADATION INDEX-U 1.1 3.0 .3 .8 5.0 .8 128 .40 ;
19 I~-NERVOUSNESS INDEX-U 1e.8 8.1 .? .8 41.7 8.6 128 .16% 1
20 I-TURBULENCE INDEX-U 13. 0 7.7 4 .0 40.0 12.3 128 .09
21 ACADENIC GRARDES-BASIC 51.8 4.6 .4 38.4 61.2 36.8 134 .09 1
22 FLIGHT GRADES-BASIC 3.8 .9 .8 3.8 3.1 3.3 134 .17¢
23 THSQ1-HS HISTORY:PART 1 8.6 11.1 1.0 .8 951.9 S.6 122 .21%
24 THGSQZ2-MS HISTORY: PART 2 6.3 9.6 .9 .8 64.3 3.3 122 .22» i
25 THMSQR3I-MS HISTORY: SUN 15.1 18.2 1.6 .2 908.0 9.7 122 .16% i
26 TSANX-STATE/ANX.GUEST. 33.2 11.3 2.7 28.8 38.8 32.8 18 .17
27 TTAHNX-TRAIT/ANX.QUEST. 28. 1 5.4 1.3 20.8 +44.0 28.8 18 .28 4
28 TBYDT-BVYDT TIME OF DAY 9.9 1.8 .2 7.7 15.4 $.5 120 140 '
29 TBYDR-BYDY RATER 13.8 6.4 .6 6.8 47.3 1.7 123 198 i
30 TBYDS-BYDBT SELF-RATING 15. @ 6.9 .6 5.8 31.0 14.8 123 .14¢ !
31 TBVDP-BYDT POST-RATING 6.8 13.6 1.3 .8 78.0 .8 118 . 35¢
32 TYVSP1-YVIT STATIC-RIGHT t21.@ 7.2 1.4 104.0 129.0 123. 0 23 13
33 TYVYSP2-YYIT STATIC-WURONG 6.0 6.0 1.2 .8 22.0 2.8 2% .21
34 TYVYSP3I-YVIT STATIC-ONMIT 2.0 2.6 .3 .8 6.0 . 8 23 .36» :
35 TYYDP1-VYVIT DYNAMIC-RIGHT 65.6 29.7 5.9 16.8 115.8 359.8 25 .12 i
36 TYVDP2-YYIT DYNAMIC-WRONG 180.8 5.0 1.2 1.8 25.0 11.80 23 .09 !
37 TYYDP3-VVIT DYNAMNIC-OMIT 52.6 30.6 6.1 4.8 112.9 S1.8 23 .09 i
78 TYYIR-YYIT RATER 16. 3 7.5 1.3 7.5 39. 13.3 23 .21 i
39 TYVIS-VYYIT SELF-RARTING 17. 6 2.6 1.8 7.6 31.0 15.0 23 .17 :
40 TYVYIP-YVYIT POST-RATING 8.3 11.6 2.3 .8 40.0 2.0 25 .27¢
41 TYYIT-YIT TIBE OF DnY 18.7 2.2 .4 8.3 13.7 9.9 25 .17
42 ACADENMIC GRADES~RDYANCED 87.7 6.1 .6 72.3 97.3 8°7.3 199 es !
43 FLIGHT GRADES~-ADVANCED 3.1 .1 .8 2.9 3.6 3.1 169 135 q
§ = STUDENT RESPONSE DATA U = UNUEIGHTED RESPONSE INDEX
1 = INSTRUCTOR RESPONSE DATA U = WEIGHTED RESPONSE INDEX
@ = SIGNIFICANT BEYOND THE .1 LEVEL
# = SIGNIFICANT BEYOND THE .81 LEVEL
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37) to the dyramic performance element of the VVIT; and TVVIR, TVVIS,
TVVIP, and TVVIT (variables 38 through 41) to the motion sickness rating
element of the VVIT,

1

In the interpretation of the numerical magnitude of the mean data
presented in Table III, it should be realized that for the 20 flight
indices, high scores denote poor performance and low scores good performance
(or in the case of the turbulence measure, high scores represent greater
stress than low scores). Correspondingly, for the majority of the ‘
motion reactivity test battery scores, high scores denote either poor
performance or greater susceptibility to motion stress. In the case of
two test scores (TVVSPl and TVVDPl), the converse is true in that these
two variables pertain to the number of correct responses produced by the :
students while performing the related test tasks. In the case of the i
TBVDT and TVVIT variables, no magnitude relationship exists relative to
performance ir. that these measures describe the time of day (24-hour
clock) that the BVD and VV1 Tests were given to the student group. The '
converse relationship also applies to the grade data (variables 21, 22, é
42, and 43) where higher scores obviously denote better student performance.

As with the Squadron VT10 data (3), the distributions of the 20
Squadron VT86-AJN flight indices are generally skewed toward the lower
values of the response scale, with the median values of Table III con-
sistently falling below the related means. Similarly, the results of a
Kolmogorov-Smirnov one~sample test of goodness of fit (Z) of the normal-
ized cumulative distribution of the observed data to an equivalent
Gaussian distribution with the same mean and standard deviation as the
observed data indicate non-normality for the majority of the data. As
indicated by the significance symbols adjacent to the Kolmogorov-Smirnov
deviation statistic labeled as DEV in Table III, the null hypothesis
that the distribution of the observed data is the same as a Gaussian
distribution must be rejected at the .0l significance level or greater ;
for 17 of the 20 flight indices. Plots ~{ the normalized cumulative }
frequency distributions of the unweighted and weighted flight indices,
along with their equivalent theoretical Gaussian distrioutions, are
presented in Figures Cl through C5 of Appendix C for both the student- :
and instructor-derived questionnaire data. Figures C6 through Cll plot ;
similar data for the motion reactivity test results (variables 23 through :
41) of the squadron students.

The unweighted, student-based indices in Table III imply that for
this specific VIT86-AJN population, the mean or "average'" student experienced
airsickness on approximately 9.4 percent of the hops flown, vomited one
or more times on 4.0 percent of the hops, experienced inflight performance
degradation due to airsickness on 3.6 percent of the hops, and repcrted
the presence of nervousness on 34.5 percent of the hops. The equivalent
unweighted indices calculated from the instructor-furnished data indicate
considerably lower mean values for the corresponding variables, with the
exception of the overt vomiting symptom. This same relationship applies
to the weighted indices presented in Table III, The mean value of 1.1
for the medication usage index denotes the relatively low usage of
medication in the squadron. However, as mentioned in the first report (3)
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such "average-student' interpretations of the Table III mean data are ;
highly restricted by the non-Gaussian nature of the relatec distributions.

COMPARISON OF GRADUATED/ATTRITED STUDENT PERFORMANCE

2 e

: To compare the flight and laboratory performance of the VI86-AJN
: students who were graduated from this squadron with those students who
% attrited during training in this squadron, a Kruskal-Wallis one-way
analysis of variance by ranks test (2) was applied to the data associated
4 with these two subpopulations. This nonparametric statistical approach
‘ Nus selected becsuse of the ncu—-Gaussilan nature of the majority of the
! infligh' :2sponse indices and the motion reactivity test scores. In ]
Table IV a tabulation is made of the Kruskal-Wallis H statistic corrected j
for tied ranks; and, for each of the two student groups, the mean, i
itundard deviation of the observations, standard error of the mean, and |
number of students in the group. To disprove the null hypothesis that ]
the graduated and attrited students derive from the same or an identical 1
population requires that the H statistic equal or exceed 3.84 at the .05 {
significance level, 6.64 at the .0l level, or 0.83 at the .001 level, 1
assuming that H is distributed like chi square with one degree of freedom. }
! In conformance with the analytical procedures established by the first ]
: report (3) of the series, a probability of .0l was arhitrarily selected 3
as the minimum degree of statistical significance that would be symbolically i
identified in Table IV. (This choice also applies to all following i
|
i
i
j
]
]
|
!
!
|
4

P
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tables in the report.)
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Table IV indicates that there were no significant differences
between the graduated and attrited student groups for any of the 20
(variables 1 through 20) Squadron VI8B6~AJN flight indices or for any of
the 19 motion reactivity test scores (variables 23 through 41). The
only difference found between the two groups involved the flight grades
received during basic training 1in Squadron VT10, The mean flight grade
score for the attrition group was slightly lower (3.01) than that for
the graduate group (3.03). This lack of distinct differences between
: these two VI86-AJN populations for either the flight responses or the motion
r reactivity test scores follows that reported (3) for the graduated/attrited
: students during basic training in Squadron VI10. In the latter case the
only difference found involved a slightly higher instructor~based flight
nervousness index (variables 14 and 19) for the students who began
flight training in VT10 but attrited before completing the syllabus.

In both squadrcons, however, the percent incidence of alrsickness (variable
1) was significantly higher (p < .05) for the attrites.

COMPARISON OF STUDENT SUBPOPULATIONS BASED UPON AIRSICKNESS SENSITIVITY

In the first report (3) of the series it was emphasized that a
long-term objective of this laboratory is to develop and validate an
airsickness test battery to identify both susceptible and nonsusceptible
aviation candidates. In this study, the inflight data derived from both
the students and the instructors over the full course of the NFO training
syllabus serve to quantitatively distinguish between those students who
repeatedly suffer airsickness (high flight index scores) and those
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Table IV

Results of a nonparametric Kruskal-Wallis one-way analysis of variance comparison of students

-

L

3
J

§ who graduated from Squadron VT86-AJN with students who attrited from the squadron after beginning
‘ flight training. -
E RESPONSE VYARIABLE H GRADUATES ATTRITES i
i NO. DESCRIPTION STATISTIC MEAN 8.DEY. S ERR. N MEAN S.DEY. S.ERR. N 1
...................................................................................... s
| 1 S-AIRSICKNESS IMDEX-UV 4.49 2.7 1.7 1.0 114 22. 8 29.2 7.3 13 ]
| 2 S-VOMITING INDEX-UW 2.02 3.3 7.3 .7 114 7.1 9.9 2.3 13 |
: 3 S-P DEGRADATION INDEX-UW 2.31 2.9 3.3 .5 114 8.6 19.86 4.9 15 ]
! 4 S-NERYOUSNESS TINDEX-UW 1.39 33,1 2%.@ 2.8 114 455 27 .4 9.7 15 )
1 S S-MEDICATION IHDEX-UY .00 1.9 4.2 .4 114 1.2 4.7 1.2 1% |
' 6 S-AIRSICKNESS INDEX-M 3.49 3.3 4.9 S 114 8.9 L | 3.4 13 i
7 S-YOMITING INDER-W 1.43 1.7 3.4 3 114 2.9 4.5 1.2 15 !
8 S-P DEGRADATION INDEX-W 1.94 1.2 2.2 .2 114 3.6 8.5 2.2 15 §
] 9 S-NERVOUSNESS INDEX-W 1.?? 12.9 12.4 1.2 tt4 18.8 185.8 4.0 18
§ 1@ S-MEDICATION INDEX-¥ .80 1.0 4.2 .4 114 1.2 4.7 1.2 195
! 11 I-AIRSICKNESS INDEX-UV 1.33 4.3 7.3 .7 114 18.85 1%5.3 4.1 14
ni 12 I1-YOMITINC INDEX-UWM 3.73 2.9 6.3 .6 114 7.9 10.6 2.8 14
3 13 1-P DEGRADATION INDEX-UM .63 2.2 4.8 .4 114 6.3 14.1 3.8 14
q 14 J-NERVOUSNESS INDEX-UW .81 24.8 16. 4 1.5 114 30.2 23.6 6.3 14
& {5 I-TURBULENCE INDEX-UM .00 Je.4 135.8 1.5 114 32.5 24.6 6.6 14
iy 16 I-AIRSICKNESS INDEX-UW 1.00 2.9 3.2 3 114 5.3 9.2 2.5 14
! 1?7 1-VOMITING INDEX-W 3.2% 1.4 2.8 3 114 3.9 5.8 1.6 14
g 18 1-P . DEGRADATION INDEX-U .48 .9 2.1 2 114 2.7 6.8 1.8 14
{ 19 I-NERVOUSNESS INDEX-W .47 9.8 8.0 .7 114 11.8 9.7 2.6 14
A 20 I-TURBULENCE INDEX-V .81 12.9 7.1 7 114 144 11,9 3.2 14 i
! 21 ACADEMIC GRADES-BASLC 2.98 51.3 4.5 .4 t1e 49,2 5.0 1.2 18 ]
1 22 FLIGHT GRADES-BASIC 7.35% 3.8 . 0 .9 116 3. .0 .8 18 i
i 23 THMSQ{-ME HISTORY.PART 1 1.48 8.0 ie.6 1.6 103 2.6 13.7 3.2 1? !
! 24 THEQ2-MS HISTORY.PART 2 .76 6.4 10.0 1.2 108 6.8 6.9 1.7 1?7
' 25 TMSQ3I-MS HISTORY. SUM 1.16 14.4 18,1 1.8 103 19.4¢ 8.8 4.6 1? ]
26 TSANX-STATE/ANX.QUEST. .88 31.5 3.8 2.7 13 37.6 1% @ 6.7 5 R
2?7 TTAMX-TRAIT/ANX.QUEST. .71 272.1 3.7 1.9 13 38.6 8.4 3.8 L] j
28 TBYDT~-BYDT TIME OF DAY .36 9.9 1.7 .2 103 t18.8 2.4 .6 17 1
29 TBYDR-BYDPT RATER .19 13.8 6.6 .6 1066 13.6 4.9 1.2 1? 1
3¢ TBYDS~BVYDT SELF-RATING .29 15.0 6.8 .7 106 (4.4 7.€ 1.8 17 }
31 TBVDP-BYDT POST~RATING 1.22 5.8 12.9 1.3 ted 9.3 17.9 4.6 13 ]
32 TYVSP1-YVIT STATIC-RIGHT .02 120.0 7.4 1.7 19 121.3 7.3 2.7 ? ;
: 32 TYVYSP2-YVIT STATIC-WURONG .82 6.2 6.3 1.8 18 5.6 .4 2.0 ? j
L 34 TYYSPI-VYVIT STATIC-ONMIT .08 2.0 2.5 .6 18 2.1 2.9 1.1 ? i
g 35 TYYDPI1-YYIT DYNANIC-RIGHT 7 68.4 26.7 6.3 18 9%6.4 37.8 14.3 7 [
1 36 TYVYDP2-VYYIT DYNANIC-UWRONG .7? 11.8 6.1 1.4 18 8.9 3.1 1.9 7 |
. 3?7 TYVDPI-YYIT DYNAMIC-OMIT .67 49,1 27.1 6.4 18 61.7 39.3 14.9 7 i
d 38 TYVIR-YYIT RATER 1.26 18.9 8.4 2.9 18 17.1 5.0 1.9 ? !
. 39 TYVIS-VVIT BELF-RATING .00 17.7 8.1 1.9 18 17.3 7.0 2.6 ?
49 TYVIP-YVYIT POST-RATING .01 7.9 18.93 2.8 18 9.4 14.9 5.6 ? :
41 TYVIT-YYIT TINE OF DAY 1.19 10.9 2.3 .8 18 9.9 1.7 7 ? ;
§ = STUDENT RESFONSE DATA Ud = UNWEIGHTED RESPONSE INDEX 7
1 = INSTRUCTOR RESPONSE DATA ¥ = UEIGHTED RESPONSE INDEX 4
# = SIGNIFICANT BEYOND THE .81 LEVEL :
«+ = IIGNIFICANT BEYQND THE .0@&1 LEVEL j
il
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students who rarely experience airsickness (low flight index scores).
Accordingly, separation of the students into susceptible and nonsusceptible
groups based upon their actual flight performance provides some direct
insight into the relative merit of the individual components of the
prototype motion reactivity test battery given to the students prior to
their beginning NFO flight training. In the paragraphs that follow,

such an approach is pursued by comparing the flight and laboratory data
produced by the most susceptible students (arbitrarily defined as those
students with high scores falling into the upper decile of the entire
population for a given airsickness measure) with that produced by the
least susceptible students (arbitrarily defined as those students who
never experienced airsickness during training). In the interpretation

of the data afforded by these comparisons, it must be recognized, however,
that as training progresses through the various basic, advanced, and

fleet readiness squadrons, the flight index level that defines the upper
decile population during the early phases of training should be greater
than the level that defines the upper decile population during the later
phases of training. That 1s, natural screening of airsick-prone individuals
through either attrition during basic training or selection of minimal
flight stress pipelines following completion of basic training, combined
with some degree of motion sickness adaptation, should result in a

higher proportion of nonsusceptible students during the subsequent
advanced and RAG squadron phases of the over-all training program. 1u
would then follow that the mean values of the flight indices would be
expected to fall as training progressed.

As with the first report (3) of the series, the initial comparison
to be made involves the weighted airsickness index data derived from the
student questionnaire (variable 6)., The nonsusceptible population was
defined as those students who never reported experiencing airsickness
during flight training in Squadron VI86~AJN. This corresponds to airsickness
index scores of 0.0 for both the unweighted (variable 1) and weighted
(variable 6) responses. The susceptible or airsick population was
defined as those 10 percent of the student population who had a weighted
alrsickness index that equaled or exceeded the 90th centile (upper
decile) reference established by the normalized cumulative frequency
distribution for this particular index. The student-based distribution
data presented in Figure Cl1-B indicate that at the 90th-centile point,
the weighted index score was approximately 10.0. These distribution
data also indicate that the nonairsick group included approximately 44
percent (57 students) of the total squadron population (129 students)
for which airsickness index scores were determined.

With these criteria serving to define the alrsick susceptible and
nonairsick susceptible populations, a Kruskal-Wallis one-way analysis of
variance was performed on each of the response variables, the results of
which are tabulated in Table V. As indicated by the significance symbols
entered adjacent to the H statistic, the ailrsickness-related flight
indices (variables 1-3, -8, 11-13, and 16-18) were significantly different
for the two populations, which, by definition, would be expected as a
result of the criterion selected to distinguish between the two populations.
The medication index also shows a higher drug usage rate for the airsick
group. No differences were observed for any of the nervousness-related
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Table V
Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never experi-
enced airsickness during flight training with students who had a relatively high incidence of
airsickness. The nonairsick group, defined as those students with a weighted airsickness index
(variable 6 from the student questionnaire) equal to 0.0, represented approximately 44 percent of
the total study population. The airsick group, arbitrarily established as the most sensitive
i 10 percent of the students, was defined as those individuals with a welighted airsickness index )
‘} equal to or greater than 10.0 which marked the upper decile for this measure. ]
1 i dcesemcececcemccacmameccccemcemmemma——— cebemaccecarem - S e
i PESPONSE YARIABLE H MONAIRSICK AIRSICK
! NO. DESCRIPTIOM STATISTIC MEAN 8 DEY. S.ERR. N MEAN § DEY S. ERR. N
E 1 S-AIRSICKNESS INDEX~-UW 68.03» .8 .8 L] S? 41.8 23.1 6.4 13 .
3 2 S-vOMITING INDEX-UW 59.83» . @ . 8 57 15.9 13.3 3.? 13 {
2 S-P DEGRADATION INDEX-UVW 39,31 .3 2.3 .3 s? 12,7 19.7 5.9 13 K
N 4  S-NERVOUSNESS INDEX-UV 3.99 33.8 32.¢ 4.3 5?7 S52.6 31.9% 8.3 13 !
% S S-MEDICATION INDEX-UV 18.32» .0 .8 . @ S? 4.8 8.1 2.3 13 i
i 6 E-plREICKNESS INDEX-W 68 . 04r .8 .8 .8 3 18.9%9 198.9 3.0 13 ;
% 7 G-YOMITING INDEX-W 30.03s .0 . @ .9 S? 7.3 6.2 1.7 13 4
A 2 &-P PEGRADATION INDEX-W 49, 260 .2 1.1 .1 5?7 6.0 8.7 2.4 13 i
ﬂ 9 S-NERYOUSHESS INDEX-V 4.59 12.9 12.8 1.7 7 22.3 16.1 4.5 12 :
;! 10 S-MEDICATION INDEX-U 18. 32« .0 .9 .8 3? 4.8 0.1 2.3 13 ¥
! 11 T-AIRSICKNESS INDEX-UV 50.21» A 1.1 1 56 16.3 14.4 4.0 13 {
1 12 I-YOMITING INDEX-UW 43 . 66» .0 .8 [} 56 12.7 1.4 3.2 13 |
’ 13 1-P DEGRADATION INDEX-UW 44 . 01s 1 1.1 .1 56 11.4 13.2 3.7 13 :
} 14 I-NERVOUSNESS TINDEX-UV .13 27.9 18,9 2.3 356 26.4 20.1 5.6 13 ;
1 15 I-TURBULENCE INDEX-UWV 4.36 27.9 16.4 2.2 56 40,7 21.7 6.0 13 K
X 16 I1-AIRGTCKNESS INDEX-VW 58.67» .0 .4 .0 56 8.9 8.9 2.5 13 :
g 17 1-YOMITING INDEX-U 43.66» .9 .Q @ 56 6.2 5.6 1.6 13 !
X 18 I1-P . DEGRADATION INDEX-M 44, 330 .0 .4 .0 56 5.2 6.8 1.9 13 !
19 I-~NERVOUSNESS INDEX-W .06 11.8 9.3 1.2 56 18.6 0.4 2.3 13 {
{ 286 I-TURBULENCE INDEX-W 2.98 11.8 7.? 1.0 5¢ 16.1 8.8 2.4 13 ‘
21 ACADEMIC GRADES-BASIC .49 51.3 4.6 .6 3?7 52,6 5.8 1.6 13 !
22 FLIGHT GRADES-BASIL .87 3.9 .8 0 s? 3.0 . @ .9 13 ;
23 THSQ1-MS HISTORY PART ¢ 6.94% 5.7 8.3 1.3 52 14,2 12.3 3.5 12 j
24 TMSG2-MS HISTORY.PART 2 10,41 % 4.0 6.1 .9 52 13.2 17.6 3.1 12 ;
25 TMSQI-MS HIBTORY.SUAM 12.21» 9.8 13.8 1.9 52 29.4 25.7 V.4 12 !
26 TRANX-~STATE/ANX.QUEST. 1.51 31.0 15,6 2.8 4 37.0 7.8 3.1 5 .
27 TTANX-TRAIT/ANX.QUEST. .73 29.0 3.7 1.9 4 26.2 4.1 1.8 S !
28 TBYDT-BYDT TIME OF DAY .04 8.8 1.8 .3 50 9.3 1.4 .4 12 !
A 29 TBYDR-BYDT RATER 16.47¢ 11.2 3.4 H] 52 17.9 8.0 2.3 12 i
L 38 Tayng-BYDT SELF-RATING 11.59» 12,1 3.4 4 52 20.1 6.7 1.9 12 3
; 31 TBYDP-BYDT POST-RATING 9.430 2.6 7.6 1.1 51 18.2 1.4 3.6 10 !
3 32 TYYSPI-VYVIT STATIC-RIGHT 2.95 120.0 6.7 2.4 8 124.8 3.9 1.6 6
33 TYWSP2-VVIT STATIC-WRONG 2.74 7.3 3.4 1.9 8 3.2 3.1 1.2 6 i
34 TYVSP2-YVYIT STATIC~OMIT .42 1.8 2.3 .0 8 1.0 2.4 1.0 (1 '
IT THYDPI-YYIT DYNANIC-RIGHY 1.67 7.7 306.7 10.9 8 $84.3 34.8 14.2 6 .
36 TYYDP2-YVYIT DYNANIC-WRONG 1.83 12.1 4.3 1.6 8 7.8 6.6 2.7 6 ]
27 TYYDPI-VVYIT DYNANIC-OMIT 1.67 39.1 28.7 10.% 8 66.8 30.4 13.7 6 i
38 TYVIR-VVYIT RATER 1.21 14.4 6.7 2.4 8 21.2 11.1 4.3 6 i
38 TYVIS-VVYIT BELF-RATING 4.29 16.0 6.8 2.4 8 24.80 5.2 2.1 6 i
48 TVYIP-VVIT POST-RATING 3.78 5.8 12.3 4.4 8 14.3 14.1 3.8 6 }
41 TYVIT-VYVIT TIME OF DAY .27 9.8 1.9 .? ) 9.8 1.1 .4 6 H
42 ACADREMIC GRADES-ADYANCED .83 86.8 €. 6 9 56 86.7 7.9 2.6 9 i
43 FLIGHT GRADES-~-ADVANCED .00 3.1 .1 e 3¢ 3.1 1 .9 9 §
§ = STUDENT RESPONSE DATA Uy = UNWEIGHTED RESPONSE INDEX ]
] = IHGTRUCTOR RESPONSE DATA W = MEIGHTED RESPONSE INDEX :
# = SIGNIFICANT BEYOND THE .81 LEVEL
« = SIGNIFICANT BEYOND THE .881 LEVEL
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indices nor for the instructor-based turbulence data. This applies also

to the academic and flight grades received by the two groups, either in
basic tralning or advanced training.

In the case of the 19 motion-reactivity test scores, statistical
differences were found only for the three scores associated with the
motion sickness history (variables 23-25) and the three scores associated
with the Brief Vestibular Disorientation Test (BVDT) (variables 29-31).
These same six test variables showed similar potential to distinguish
between airsick susceptible and nonsusceptible students in the Squadron
VT10 study (3). It should be observed that, for the majority of the
remaining tests, relatively low numbers of students were included in the
two populations undergoing comparison. This arises from the fact that a
smaller proportion of the population were exposed to the Visual~-Vestibular
Interaction Test (VVIT) (variables 32-41) and the State/Trait Anxiety
Index (variables 26-27) as may be deduced from the N values listed in
Table III for the different motion reactivity test scores.

Table VI provides a similar comparison between students with a high
(upper decile) weighted vomit index (variable 7) and students who never
reported vomiting on their training flights. This latter group, repre-
senting approximately 71 percent (92 students) of the squadron population
(129 students) for which student-based weighted vomit index scores were
available, includes both those Table V students who were never airsick
and thus never vomiteZ, and those students who were occasionally airsick
but never reported vomiting. The upper decile, as derived from the
Figure C2-B distribution data, for the susceptible student group was
marked by a weighted vomit index score of approximately 7.1. As indi-
cated in Table VI, only those flight indices directly linked with air-
sickness, vomiting (by definition), and performance degradation served
to distinguish between the two populations., 1In contrast to the Table V
data, the airsickness medication usage index did not reflect any differences
between the two groups relaiive to taking medication to prevent airsickness.
In the case of the laboratory test scores, the only test elements found
to be significantly different for the two populations involved two of
the motion sickness case history scores and one element of the BVDT
battery. The motion sickness history score based upon student experiences
occurring after the age of 12 years (variable 24) served to distinguish
between the populations. Although the motion sickness history scores
based upon student experiences before the age of 12 years (variable 23)

were not significantly different, the sum of the two scores (variable
25) was significantly different. The single BVDT rating that proved of

value involved the score associated with the subjects' self-rating of
performance (variable 30).

In like manner, a Kruskal-Wallis one-way analysis of variance was
applied to two student groups distinguished by the amount of inflight
performance degradation experienced as a result of airsickness. As
indicated in the heading of Table 7II, the nonsusceptible student group
was defined by those students who 1never reported the incidence of performance
degradation. This group represented approximately 69 percent of the
total population. The susceptible gruup was defined by those students
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Table VI
Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
! reported vomiting during flight training with students who reported a relatively high incidence
: of vomiting. The non-vomit group, defined as those students with a weighted vomit index (vari-
1 able 7 from the student questionnaire data) equal to 0.0, represented approximately 71 percent i
| of the study population. The vomit group was defined as those students with a weighted vomit i
t index equal to or greater than 7.1 which marked the upper decile for this measure. i
‘ “memmoecsencesemneao- e R Sttt L L C DL Rl L b DL L LDl ;
3 RESPONSE VARIABLE H HONVONET VONITY 1
ﬁ NO. DESCRIPTION STATISTIC MEAN 8.DEV. S. ERR. N MEAN 8.DEVY. 5.ERR. N !
3 SemesmessssesmesmssesemmoE e commmmomemssssmesEemT el {
i S-RIRSICKNESS INDEX-UV 34.10% $.1 10.7 1.1 92 29.7 23.1 6.2 14 2
2 S$-YON'TING INDEX-UY 104.31» .8 .8 .0 92 21.2 8.8 2.3 14 !
3 8-P.D.YRADATION INDEX-UW 24.23%» 1.2 3.0 .3 92 12.2 19.3 .2 14 i
4 S-NERVUUSBNESS INDEX-UV .00 34.1 30.4 3.2 22 35.9 3.3 ».? 14 i
' 5 S8-MEDICATION INDEX-UV .40 .4 2.9 .3 92 .4 1.7 . 4 14 ]
8 6 S-AIRSICKNESS INDEX-¥ 35.29. 1.9 4.3 .4 %2 13.6 11.7 3.1 14 1
i ? S-VOMITING INDFX-W 184,32 @ .8 .0 92 16.2 3.8 1.0 14 1
§ @ B8-P.DEGRADATION INDEX-W 24.18+ .3 1.4 ! 92 S. 0 8.3 2.3 14 !
4 9 S-NERVOUSNESE INDEX-U .00 13.6 12.1 1.3 92 13.7 11.8 3.7 14
% 10 S-MEDICATION INDEX-¥ .48 .4 2.8 .3 92 .4 1.7 .4 14 i
| 11 I-~AIRSICKNESS INDEX-UY 51.28» 1.1 2.6 .3 91 22.3 13.3 3.5 14 |
12 1-VYONITING INDEX-UW 86.81» .0 .8 .0 $1 17,7 10.1 2.7 14
‘ 13 1-P. DEGRADATION INDEX-UV 35.62s 4 1.7 .2 91 13,4 13,7 3.7 14 ;
i 14 1-NERVOUSNESS INDEX-UU .56 24,1 17.6 1.8 91 27.1 18.6 4.2 14 ;
18 1-TURBULENCE INDEX-UM 2.85 28.1 15.8 1.7 91 40.3 23.9 6.4 14 i
} 16 1-AIRSICKHESS INDEX-M 49 .79 .S 1.2 . 91 10.7 8.1 2.2 14 i
1?2 I-VONITING INDEX~W 86.669 . .0 .8 .9 L] 8.3 4.5 1.2 14 i
18 1-P.DEGRADATION INDEX-¥ 36.13« .2 . 8 .1 91 4.3 6.3 1.7 14 i
19 I-NERVOUSNESS INPEX-V .3 10.¢ 8.3 .9 9 18.3 6.4 1.7 14
A 20 I~TURBULENCE INDEX-W 3.38 11.8 7.3 .8 91 1?72.4 108.6 2.8 14 |
21 ACADENIC GRADES-BASIC .46 $¢.1 4.6 .8 92 %2.2 4.€ 1.2 14
22 FLIGNT GRADES-BRBIC - .19 3.0 .8 .9 92 3.0 .8 .9 14 i
23 THBQI-K8 HIBTORY,PART 1 4.34 2.6 18.6 1.1 €8 1. 0 11,1 3.1 13
24 THBQ2-NB MHIBTORY:PART 2 14.219 4.6 6.0 . ? 88 1?2 18.9 4.7 13 !
23 THSQ3-HS HISTORY SUM 11.9?7» 11.6 18,4 1.2 83 29.2 24.6 6.8 13
26 TOANX-STATE/ANX.QUEST. 38 31.6 11.2 3.6 19 34,2 8.1 3.6 % !
27 TTANX-TRAIY/ANX.QUEST. 3. 44 28.9 3.9 1.2 18 24 4 2.9 1.3 s :
28 TBYDY-BVDT TIME OF DAY 1.18 10.1 1.9 .2 82 $.5 1.8 .4 13 :
29 TBYDR-BYDT RATER 3.97 12.6 $.2 .6 83 16.3 7.9 2.2 13 i
30 TBYDS-BVDT SELF-~RATINC 8.97¢ 12.2 6.6 4 8% 19. 4 6.4 1.8 13 i
31 TBYDP-BVDT POST-RATING 3.47 3.4 10.6 1.2 84 12.3 19.8 6.0 1
32 TYVSPI-YVIT STATIC-RIGHT $.72 118.1 ?.8 2.9 18 125.8 2.9% 1.3 S
33 TYVYSP2-YVYIT STATIC~URONG 4.16 8.1 6.6 1.? 18 2.6 3.3 1.8 S
34 TYVSPI-VVIT STATIC-ONIT 2.76 2.8 2.7 .? 15 .6 1.3 .6 3 ;
38 TYVYDPI-VYVIT DYKRAMIC-RICHT .27 68.2 32.8 8.4 15 é66.6 38.8 113.8 S
36 TYVYDP2-YVIT DYNANIC-WRONG .69 12.2 3.8 1.5 18 9.0 7.2 3.2 ]
3?7 TYVYDP3-YVIT DYNANIC-OMIT .32 8.6 32.2 8.3 19 39.4 36.2 16.2 S ;
38 TYVIR~YVIT RATER 3.86 14.6 6.8 1.7 18 21.9 6.2 4.3 3 ‘
39 TYYIB-YVIT SBELF-RATING 3.38 15. 4 7.5 1.9 15 21.6 5.1 2.3 H] y
40 TYVIP-VYIT POST-RATING 4.09 7.6 138 3.4 1o 18. 4 8.7 4.4 5
41 TYVIT-VVIT TIME OF DAY .12 10.9 2.4 .6 15 9.9 1.0 .4 S
42 ACADENIC GRADES-ADVANCED 2.69 87. 4 6.1 .? 7 9.8 3.6 1.2 11 ’
43 FLIGHY GRADES-ADVANCED 1.11 3. .1 .9 (&4 3.0 .1 N 11 ;
8 = STUDENT RESPONSE DATA U = UNUEIGHTED RESPONSE INDEX )
1 » INSTRUCTOR RESPONSE DATA ¥ = UEIGHTED RESPONSE INDEX 4
# = SBIGNIFICANT BEYONWD THE .01 LEVEL %
¢ » SIGNIFICANT BEYGHD THE 041 LEVEL
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Tabl: VII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never

b

reported experiencing performance degradation due to airsickness with students who reported a
relatively high incidence of performance degradation. The non-affected group, defined as those !
students with a weighted performance degradation index (variable 8 from the student question- !
naire data) equal to 0.0, represented approximately 69 percent of the study population. The
affected group was defined as those students with a weighted performance degradation index equal
: to or greater than 5.0 which marked the upper decile for this measure.
L e meeee m G eme m e b ew e e e . ® o S s S e e W G e e e W ke e P - N
5§ RESPONSE YARIABLE H NO PER.DEGRADATION HIGH PER. DEGRADATION ?
') NO. DESCRIPTION STATISTIC MEAN §. DEY, S.ERR. N MEAN 8. DEV. §.ERR. W i
"5} e EemED - -- - S ER e G WD G AR G AR M MW S M s e e W e P L L L T W e L S WD M S ket NS B G Mie M G e e
- 1 S-AIRSICKNESS INDEX-UV 17.70» 5.3 10.6 1.1 89 24.6 26.7 7.7 12 %
) 2 S-YOMITING INDEX~UW 22.34x 1.6 4.9 5 89 11.2 8.2 2.4 12
. 3 S=-P DEGRADATION INDEX~-UM 99 .47« .0 . @ .8 89 18.?7 18.8 3.4 12
4 S-NERVOUSNESS INDEX-UV 4,39 31.9 30.9 3.2 89 46.0 24.8 7.2 12 1
i S S-MEDICATION INDEX-UU 8.53 . 6 2.4 4 89 3.6 7.3 2.1 12 *
X 6 S-AJRSICKNESS INDEX-U 22.36» 1.9 2.7 4 89 2.3 13.2 3.8 12 i
) 7 S-VONMITING INDEX-VW 23.72» .7 2.3 2 89 5.3 4.1 1.2 12 i
E @ &-P DEGRADATION INDEX-W 99 . 48» .8 . @ .8 89 8.9 7.8 2.2 12 3
d 9 S-MNERYVOUSNESS INDEX-W 4.30 12.2 1.8 1.3 89 8.9 11.3 3.2 12 1
@ 18 S-MEDJCATION INDEX-V 8.33 . 6 2.4 ) 89 3.6 7.3 2.t 12
i 11 I-AIRSICKNESS INDEX-UW 26 . 18» 2.8 €.9 .7 88 185. 4 13.9 4.0 12
; 12 I-YOMITING INDEX-UM 29 .40 !.5 3.0 .3 ee 9.6 9.3 2.7 12 H
ﬁ 13 1-P DEGRADATION INDEX-UV 45.87» .8 3.2 .3 88 13.0 4.0 4.0 12 i
b 14 J-NERYOUSNESS INDEX-UW .38 23.5 17.6 1.9 88 3J0.0 19.1 5.8 12 !
- 18 I-TURBULENCE INDEX-UU 3.43 29.2 16.83 1.8 89 40.3 19.% 5.7 12 i
16 1-AIRSICKNESS INDEX~W 29.36» 1.1 2.8 3 88 7.9 8.7 2.8 12 !
17 1-YOMITING INDEX-W 30.982» .6 2.2 2 88 $.2 s.2 1.3 12 |
189 1-P DEGRADATION INDEX-W 48.27n» .3 v 1 -] 6.3 6.9 2.8 12 !
19 J-NERVOUSNESS INDEX-U .28 10.3% 8.6 9 88 1.3 8.1 2.3 12
29 1-TURBULENCE INDEX-V 3.27 12.4 r.? 8 88 17 .2 9.1 2.6 12
21 ACADEMIC GRADES-BASIC .00 51.1 4.7 5 89 81,2 S.1 1.8 12
22 FLIGHT GRADES-BASIC 13 3.0 . 8 .9 89 3.0 ] .9 12 ;
23 THSQI-MS HISTORY: PART 1 4,23 7.4 16.7 1.2 81 13.85 1.1 3.3 19 ;
24 THSQ2-MS HISTORY.PART 2 1.16 5.4 7.4 . 8 81 9.6 13.4 4.2 ie
25 THSQ3I-MS HISTORY: SUN 3.07 12.9 1%, 8 1.8 81 23. 8 22.2 7.e 19 :
26 TSANX-STATE/ANX.QUEST. .16 3.2 11,8 3.5 11 330 . 8 . @ 2
27 TTANX-TRAIT-/ANX. QUEST. 3.22 27.8 3.9 1.2 11 22,0 .9 . @ 2 i
28 TBVYDRT-BVYDT TIME OF DAY .22 9.7 1. ? .2 ?9 10.3 2.4 . 8 IOI )
29 TAYDR-BYDT RATER 7.476 131 6.4 ? 81 18.7 7.8 2.4 tt !
Je T8evDS-BVYDT SELF~RATING 9.12¢ 13.9 6.6 7 8y 21.2 6.1 1.8 lt! :
31 TBYDP-BVIT POST-RATING 2.2¢ 4.7 t2.7 1.4 79 9.8 12.8 3.9 1.
32 TYVSPL-VYVIT STATIC-RIGHT 3.28 118.9 v.? 1.9 17 126.3 4.6 2.7 3 ’
33 THYSP2-YVIT STATIC-WRONG 1.52 7.1 6.8 1.6 1? 2.7 4.6 2.7 3 g
3 TYYSPI-VVIT STATIC-ONIT 3.51 3.0 2.6 .6 17 .8 .8 .9 3 :
35 TYVYDIPI-VYIT DYNAMIC-RIGHT .00 65.8 2%.6 7.2 1?7 66. 0 21.9% 12.7 3 i
J6 TYVYDBP2-VYIT DYNAMIC-~UWRONG .41 11.4 6.0 1.5 17 1233 4.0 2.3 3
37 TUYVDPI-VYIT DYNAMIC-OMIT .97 51.8 25.7 7.2 17 4% 7 24.8 14.3 3
38 TYVIR-YYIT RATER . 5% 15.5 6. 4 i.6 1?7 17.8 5.3 3.2 3 ]
39 TVUVIS-YVIT SELF-RATING 1.13 12.1 8.1 2.9 1?7 22.0 6.6 3.8 3 i
48 TYVIP-YVIT POST-RATI. . 1.25 8.3 133 3.2 1?7 117 8.3 4.9 3
43 TYYIT-YVIT TIME OF DAY .81 1.7 2.2 ] 17 t10. 4 1.2 .7 3
42 ACADENIC GRADES-ADVAMCED .74 8?7.6€ 6.3 ? 7?5 85,6 6.5 2.2 9
43 FLIGHT GRADES-ADVANCED .00 3.1 1 [} 75 3.1 B [} 9 i
S = STUPENT RESPONSE DATA Ud = UNVWEIGHTED RESPONSE INDEX :
1 = INSTRUCTOR RESPONSE DATA W = WEIGHTED RESPONSE INDEX
# = SIGNIFICANT BEYOND THE .81 LEVEL
« = SIGNIFICANT REYQND THE . 081 LEVEL
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with a weighted performance degradation index (variable 8) that equaled

or exceeded the upper decile score of approximately 5.0 as derived from
the Figure C3-B distribution data. Again, of the 20 flight indices,
significant differences between the two populations were found for only
those measures directly linked to airsickness. No differences were found
in the nervousness, medication usage, or flight turbulence indices. 1In
the case of the laboratory test scores, significant differences were
observed for only the rater and self-rating elements of the BVDT. As
with the two previous comparisons, neither the academic and flight
grades received during basic training nor the same grades received upon
graduation from this advanced squadron served to distinguish between the
two populations.

Table VIII presents a corresponding analysis based upon the weighted
nervousness index scores.

The upper decile used to identif, the highly
nervous population was marted by a weighted nervousness index score
(variable 9) of approximately 32.4 as derived from the Figure C4~B
distribution data. The non-nervous group, i.e., the students who reported

they never experienced nervousness during flight training, included only
18 percent of the total population.

As indicated by the lack of significance
symbols in Table VIII, the population comparison provided by this index

gives no insight whatsoever into potential differences between the
student groups other than that established by the two student-~based
nervousness measures. It should be further observed that even though
the student nervousness index (variable 9) was used to define the nervous
and non-nervous populations, the instructor judgments of nervousness for
the same students (variables 14 and 19) did not significantly distinguish
betwveen the two groups.

In Tables V through VIII, the classification criteria used to

define the susceptible and nonsusceptible populations were based upon
flight indices derived from the student judgments of their own experiences.
It should be recognized that the classification criteria could also be
derived from the instructor judgments of student flight performance,

This is demonstrated by Table IX which is identical to Table V, with the
exception that the airsick and nonairsick populations are defined by the

instructor-based weilghted airsickness index (variable 16) instead of the
corresponding student-based index (rariable 6).

With this instructor-
based alrsickness index, the highly susceptible (upper decile) population

was defined as those students who had a weighted airsickness index equal
to or greater than 6.7 as derived from the Figure Cl-D distribution

data, The low susceptibility group for the instructor-based population
subdivision (students judged by the instructors to have never experienced

airsickness during training in VI86-AJN) included approximately 62
prrcent of the squadron population.

It should be noted that the nonairsick
student group defined by the students proper included only 44 percent of

the population, again reflecting the general underestimation of airsickness
by the instructors.

As 1indicated by the flight index data of Table IX
and in conformance with the corresponding results tabulated in Table V,

significant differences between the two populations existed primarily for
only the flight indices directly related to airsickness.

As indicated
by variables 15 and 20, however, the instructor judgments of turbulence
incidence and magnitude were slightly greater for the airsick subpopulation.
In the case of the laboratcory test battery scores, significant differences
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RESPONSE VARIABLE H NOMNERYOUS HERVOUS
NO DESCRIPTION STATISTIC MEAN S DEY. S.ERR. N MEAN S.DEVY. §. ERR. N
1 &-AIPSICKNESS INDEX-UW 3.42 4.4 ?.1 1.5 23 18.9 30.6 8.2 14
2 S-YOMITING INDEX-UW .25 3.6 7.Q 1.5 23 4.6 8.1 2.2 14
2 &8-P DEGRADATION INDEX-UW 2.90 1.5 3.7 . 8 23 6.6 19.7 5.3 14
4 S-NE./QUSNESS INDEX-UW 23.75¢% .8 . 8 .8 23 92.9 9.7 2.6 14
S S-MEDICATION INDEX-UM 1.6 .9 . a .8 23 .9 3.3 .9 14
€ S-PIRSICKNESS INDEX-W 3.. 3 1.8 3.2 . ? 23 g1 13.8 3.7 14
7 S-YOQMITING INDEX-W .54 1.4 2.7 ) 23 2.6 4.2 1.1 14
B S«F DEGRADATIUN INDEX-U 2.63 .6 1.4 .3 23 3.4 8.7 2.3 14
9 S-NERVOUSNESS INDEX-W 23.51¢ .0 -} .0 23 40.1 7.6 1.9 14
18 S-MEDICATION INDEX-4 1.64 .8 .0 .0 23 .9 3 3 .9 14
11 1-pAIRSICKNESS INDEX-UM .66 4.3 9.9 2.1 22 6.9 13.7 3.7 14
12 1-YOMITING INDEX-UW .23 3.7 7.4 1.6 22 4.8 8.2 2.2 14
13 1-P DEGRADATION INDEX-UM 2.10 1.8 3.4 .7 22 5.2 13.3 3.6 14
t4 I-NERVOUSNESS INDEN-UW 4. .88 17.9 138 2.9 22 33.3 2%5.% 6.8 14
15 I1-TURBULENCE INDEX-UUW .81 c6.1 14 3.0 22 2%.4 26.6 7.1 14
16 1-PIRSICKNESS INDEX-W .86 1.7 kI . ? 22 4.9 9.1 2.4 14
17 1-YOMITING INDEX-W .73 1.9 2.8 .6 22 3.5 5.6 1.5 14
18 1-P.DEGRADATION INDEX-W 1.96 .4 1.8 ) 22 2.5 €. 6 1.8 14
19 1-NERYOUSNESS INDEX-W 4 91 6.8 5.4 1.1 22 15.2 12.% 3.3 14
20 I-TURBRULENCE INDEX-V .08 11.1 7.1 1.5 22 t1z.? 112.2 3.2 14
21 ACALENIC GRADES~-BAE.C 2.8¢ 51.6 5.2 1.1 23 49.3 3.3 .9 14
22 FLIGHT GRADES~-BASIC 2. 96 3.0 .8 . @ 23 3.0 . @ .0 14
23 THSQ1-MS HISTORY.PART 1 .04 5.2 6.6 1.5 20 5.7 6.4 1.8 13
24 THSQ2-MS HISTORY. PART 2 .91 7.3 8.8 2.0 29 6.6 7.8 1.8 13
25 THSQ3-MS HISTORY: SUN .83 12.5 14.4 3.2 20 12.3 1.6 3.2 13
25 TSAHK-STATE/ANX.QUEST. .54 34.7 12.8 6.9 4 36.8 1t.1 5.6 5
2¢ TIANX-TRAITZAMX QUEST, 2.98 29.7 2.9 1.4 4 ?e6.0 3.3 1.9 Y
7 TEYION-RYLIT TIME QF oY .4z 9.6 1.4 .8 28 9.9 2.4 g 13
23 VTHVAKR=-BEYNI KArek KR | 1.0 5.8 1.2 P I 4.5% 1.2 1%
e Ve hS-BYAY SELE-RATIHG .91 14.4 .1 1.6 2 14.¢ 7. @ ¢ 13
31 YBYhP-HBY DL FOSY =R T Tk i 37 RO T SO 4.8 ] ¢. 7 6.7 1.8 i3
3¢ IYYSPI-VYIE SHR1IC-RIUHY 1.2% 11Y%.4 6.6 $. 3 4 125. 6 k] 1.4 4
U4 IVYEPZ-YY]E STATIC-WRONG 2.2% 8.4 4.9 P4 4 4.7 2.4 1.1 K
34 TYYEPS=-YVIT STATIC-UM) LR I I. @ 1.4 4 1.2 2.7 1.7 K]
43 TYYURI-YYDI) HYNANDIC=RIGLRH) .24 Yr.4 2%.8 11,7 4 63 B s4.6 184 H]
36 IVYYLPZ-YYIT HNYNANIC-URUNG .97 12.2 R 2.9 4 7. 4 [ R 2.9 4
A7 VYVYIRI-YYIT hyNamiC-GnI .24 Y. 2. % 12.6 4 Y. 8 X701 16. 6 K
38 IYVIR-YYIY RRIEK .54 15.1 tu.d Wl 4 16.9 7.2 K4 Y
39 IYVIS-YNYIT SELF-RATING .88 28.% K. 6 4.3 4 za.8 7.9 K] b
48 YV IP-YYIY FOST-RATINHG .94 11.% 1tr.u 8.5 4 12.8B 1b.7v 7. Y
41 TVVYIT-v¥I1T TIME OF Day 1.83 11.4 2.2 1.1 4 9.4 ] .4 ]
42 ACANENIC GRANES~ALVANCED .91 87.9 % 1.3 ¢8 87. 6 5. @ 1.7 9
43 FLIGHT GROANES-ANVANCED 2.28 3.t .1 .a F{] . a B L@ 9
& = STULENT RESPONSE Iinla UY = UNWFRIGHTED REIPUNSE INDNEX
T o= JHRTRUCTGE kedPulse HRATR W o= WEITLHIEN RebFUNIE IHukX
# = SlupiriCaHt bBevuahl 1ot .01 LEVEL
* = STGNIFICANT REYOGHD THE .0af LEVEL
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Table VIII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
reported experiencing nervousness before or during a flight with students who reported a rela-
tively high incidence of nervousness. The non-nervous group, defined as those students with a
weighted nervousness index (variable 9 from the student questionnaire data) equal to 0.0, repre-
sented approximately 18 percent of the study population. The nervous group was defined as those
students with a weighted nervousness index equal to or greater than 32.0 which marked the upper
decile for this measure.
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Table IX

Results of a Kruskal-Wallis one-way analysis of variance comparison of students identified by
the flight instructors as never being airsick witn students identified by the instructors as
having a relatively high incidence of airsickness (see Table V for an equivalent comparison

f based upon student judgments). The non-airsick group, defined as those students with a weighted
| airsickness index (variable 16 from the instructor questionnaire data) equal to 0.0, represented
y approximately 61 percent of the total study population. The alrsick group was defined as those
! students with s weighted airsickness index equal to or greater than 6.7 which marked the upper
3 decile for this measure.
E RESPONSE YARIABLE ] NONAIRS I CK RIRSICK
4] NO. DESCRIPTION STATISTIC MEAN §.DEV. & ERR. N MEAM §.DEV. S ERK. N
; 1 S-AIRSICKNESS INDEX-UW 31 62+ 4.1 1@. 4 1.2 7% 33.7 25.3 7.? it
W 2 S-VOMITING INDEX-UY 74.55» .4 2.3 .3 79 21.9 te@.2 3.1 11
H 3 S-P.DEGRADATION INDEX-UW 18.51» 1.1 2.9 .3 79 14.8 22.0 6.6 1
‘ 4 S-NERVOUSNESS INDEX-U¥ 1.39 32.9 38.5 3.4 79 44,4 345 10.4 11
! 5 S-MEDICATION INBEX-UM 29 .8 3.9 .4 79 1.7 5.8 1.7 11
f 6 &-AIRSICKNESS INDEX-Y 30.84x 1.5 3.6 .4 79 14,4 13,3 4.1 11
! 7 S-VOMITING INDEX-W 74.20» .2 1.1 1 79 9.5 4.7 i.4 1
i 8 S-P. DEGRADATION INDEX-W 18.05» .4 1.2 1 79 5.8 9.7 2.5 it
o 9 S-NERVJUSNESS INDEX-U 1.3 12.6 12.@ 1.4 79 16.4 13.2 4.0 11
! 1@ S-MEDICATION INDEX-W 29 .8 3.9 .4 79 1.7 3.8 1.7 11
{ 11 I-AIRSICKNESS INDEX-UW 88 .56 .8 . @ .9 7e 29,1 9.1 2.7 B |
9 12 1-YOMITING INDEX-UV 88 .31 .9 . @ .8 79 2t1.8 7.1 2.1 i
q 13 1-P.DEGRADATIOGN INDEX-uUU 62.18» .Q . @ .9 79 15.2 14.9 4.3 1
l 14 I-NERVOUSNESS INDEX-UY 3.22 24.4 g1 2.9 79 33.6 15.5 4.8 i
% 15 I1-TURBULENCE INDEX-UU 1e. 114 28,1 16.8 1.8 79 S5p.é6 2z1.1 6.4 11
f 16 I-AIRSICKNESS INDEX-V 8. .50« .8 . 8 .0 79 13.7 7.0 2.1 "
1 12 I-YOMITING INDEX-VW §8.50» .0 . @ .8 79 9.8 4.1 1.2 11
18 1-P.DEGRADATION INDEX-W 62.18» .8 . @ .9 7?9 6.3 7.4 2.2 11
19 I-NERYOUSNESS INDEX-U 2.594 10.0 &.8 1.0 7?9 13.5 7.4 .2 i1
26 I-TURBULENCE INDEX-U 9.42¢ 11.9 ?.8 .9 79 2z.90 9.8 2.9 11
21 ACADEMIC GRADES-BASIC 14 51.1 4.4 .5 79 51.8 4.6 1.4 11
22 FLIGHT GRADES-BASIC .91 3.9 . 8 .9 79 3.8 .8 ., 0 11
23 THSHI-MS HISTORY.PART 1 3.32 6.6 9.4 1.1 ?5 15,7 14.8 4.9 9
24 TMSQ2-MS HISTORY: PART 2 14.50% 4.6 6.7 .8 ?5 21.3 18.¢ 6.2 9
} 25 TNSG3-NS HISTORY. SUM 18.42¢ 11.2 14.2 1.6 78 37.8 28.3 5.4 9
3 26 TSHANX-STRATEZANX.QUEST .15 32.4 11.6 3.9 9 34.5 9.3 4.7 4
. 27 TTANX-TRAIT/ANX. QUEST 1.9?7 28.2 4.0 1.3 3 25.0 2.9 1.8 4
F 28 TBYDT-BYDT TIME OF DaY 1.22 1.0 1.9 . v 9.4 1.3 -] 19
5 2% TBYDR-BVYIDT RATER 1.32 12.7 6.9 4 7?8 14.53 6.8 2.2 19
4 30 TBYDS-BYDT SELF-RATING 5.08 13.3 6.0 .7 ?5 18.7 7.1 2.2 10
: 31 TBVYIP-BYINT POST-RATING 4.48 3.8 5.9 1.1 74 12.9 208.5 ?.3 8
32 TYVSP1-YYIT STATIC-RIGHT $.33 118.1 8.1 2.2 14 122.8 2.9 1.3 5
33 TVYYSP2-VYIT STATIC-WRONG 4.11 8.3 6.8 1.8 14 L. 6 3.3 1.5 3
34 TYYSPI-YVIT STATIC-OMIT 2.32 2.6 2.6 .7 14 . 6 1.3 .6 3
35 TYVIOP1I-YYIT DYNAMIC-RIGHT .62 68.9 33.7 9.8 14 8$3.8 2% .7 11.5 3
36 TYYDP2-VNIT DYNAMIC-WRONG 1.81 11.8 3.8 1.6 14 7.4 5.7 2.8 5
37 TYYDP3-VYIT DYNARMIC-OMIT 1.04 48.4 32.4 8.9 14 67.8 29.2 13.1 5
38 TYVIR-VVIT RATEK 5.186 15.9 6.8 1.8 14 24,1 8.6 3.8 s
39 TVVIS-VYIYT SELF~RATING 3.99 15.9 7.5 2.9 14 24.2 4.1 1.9 3
48 TYVIP-VYIT POST-RATING 2.22 8.1 13.3 3.6 14 12.8 11.93 5.1 57
41 TYVIT-VVIT TIMNE OF DAY 17 1.3 2.1 .6 14 108.3 1.8 .5 5
42 ACADEMIC GRADES-RDYANCED 4.17 87.1 6.2 .8 66 91.2 8.3 3.8 6
43 FLIGHT GRADES-ADJANCED 47 3.1 i} .0 66 3.Q .1 .8 6
STUDENT RESPONSE DATA UV = UNWEIGHTED RESPONSE INDEX

= WEIGHTED RESPOUNSE INDEX

g =

I = INSTRUCTOR RESPUNSE DARTA v
# = SIGNIFICANT BEYOND THE

« = SIGNIFICANT BEYOND THE

.81 LEVEL
.981 LEVYEL
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between the populations were found only for two elements (variables 24
and 25) of the motion sickness case history. The capability of the
three BVDT scores to distinguish (p < .0l) between the pcpulations

based upon the student judgments of Table V was not realized with the

‘ corresponding instructor judgments. This is in contrast to the findings
: reported (3) for Squadron VT10 where the instructor-based data actually
ﬁ improved the statistical confidence in differences between the airsick
and nonairsick populations established by a varilety of the laboratory

5 test scores. However, the VI86-AJN data of Table IX do have significant
j differences at the ,05 level for two of the BVDT scores (variables 30 and
i 31) and two of the VVIT rating scores (variables 38 and 39).

FLIGHT AND LABORATORY DATA CORRELATIONS

To gain some insight into the relationships that may exist among
the response variables during this particular phase of NFO training, the
flight and laboratory dat= were examined, using a Spearman rank correla-
tion analysis corrected for tied scores. The results of this analysis
are presented in matrix form in Table X with the total number of data
pairs associated with a given correlation coefficient within this matrix
tabulated in similar form in Table XI. Table X also lists tiie unity
3 value correlaticn of a variable with itself so as to establish the total
number of observations available for analysis. To establish the statistical
significance of the rank correlation coefficients, a t statistic was
calculated for each relationzilp and a standard two-tailed student t-~
test table evaluation performed. Those correlations which the t-test
evaluation identified as being statistically significant at the .0l and
.001 levels or greater are identified accordingly in Table X. To facili~
tate the general interpretation of the relative strength of relationship
described by the magnitude of the correlations, the definitions of

Guilford (ref. 1, p. 145) as described below will be arbitrarily adopted
for discussion:

R Sl

L. o I A ST N

Less than ,20 Slight; almost negligible relationship
! «20-.40 Low correlation; definite but small relation-
i ship
" .40~.70 Moderate correlation; substantial relation-
g ship
' .70-~.90 High correlations; marked relationship
.90-1.00 Very high correlations; very dependable
relationship.

In the discussion that follows, reference will be made to only those

rank correlation coefficients that are statistically significant to the
.01 or better level,

As with the Squadron VT10 data, the Table X rank correlation coeffi-
cients tor the 20 Squadron VT86-AJN flight indices show a considerable
number of significant intercorrelations as would be expected. For
example, very high correlations exist between the unweighted and weighted
indices for the student- based questionnalre data. The same applies
within the corresponding instructor-based flight indices. Considering
the three response variables that are, by definition, directly linked to
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Correlat!
adjusted
--------------- ......---..—..-_.:_....--...--—_.------—----._.._-..-..--.._._-_.._____.._-__--_--‘
RESPONSE VARIABLE
r NO. DESCRIPTION 1 2 3 4 5 6 ? 8 9 |
1 S-AIRSICKNESS INDEX-UW 1.00% i
2 S-YOMITING INDEX-UW .67%1.08 |
3 S-P.DEGRADATION INDEX-UW .54+ _735s1.00 j
4 S-NERYOUSNESS INDEX-UV .08 .81 .15 1.08 |
5 5 S-MEDICATION INDEX-UUW .29% .24% .18 .16 1.08 ]
’ 6 S-AIRSICKNESS INDEX-u .99% .69+ .%9s .10 291,09 g
L 7 S-VOMITING INDEX-U L66% . 594 .55e B3 238 .69+1.@e0 !
: 8 S-P.DEGRADATION INDEX-V .54% .55 .99% .16 .21 .68% .56%1.00 i
g 9 S-NERVOUSNESS INDEX-W .89 .83 .15 .99 .12 .11 .p4 .16 1.82 |
y 18 S-MEDICATIOM INDEX-U .29% .z4% .18 .10 1.00 .29s .238 .21 .12 1.
" 11 1-AIRSICKNESS INDE¥-UW .71% .80% .Si% 8?7 .89 . ?2% .g@s . “is .87
12 1-VOMITING INDEX-UV L 63% . 92% . %4s-.082 .17 . 6&5» 914  S4s-. 01 !
13 1-P.DEGRADATION INDEX-UW .53+ .66= .35¢ @5 .22 . %7+« .65s .%72e¢ .18 .|
14 I1-NERYOUSNESS INDEX-UV -.18 .87 -.84 .36% .83 -.18 .98 -.82 .36 .|
15 1-TURBULENCE INDEX-UM 20 .23% .17 .18 .17 .20 .z24% .17 .15 .|
16 1-AIRSICKNESS INDEX-U L72% .81« 559 B89 .11 .74 _81s 55 @9
17 1-VOMITING INDEX-U 63% 914 .56+ .88 .19 .65+ .92« .56+ .02 .|
18 > P.DEGRADATION INDEX-M .53% .65« .56% .89 .22 .537% .64% .59s .11
19 1-NERVOUSNESS INDEX-V -.89 .85 -.84 .37¢ .01 -.89 @6 -.83 . 3?s .
26 1-TURBULENCE INDEX-V .26 .25% .18 .16 .18 .19 .2%8 .17 .13 j
21 ACADEMIC GRADES-BASIC .81 -.83 -.03 -.16 ~.86 -.90 -.83 -.02 -, 12 -
22 FLIGHT GRADES-BASIC -.85 -. 25 -. 86 -. 15 .00 -.96 -.05 -. 86 - .19 .
b 23 TMSO1-MS HISTORY.PART 1 .31% .288 .16 -. @1 .23 .3+ .280 .17 -.@0
; 24 TMSQ2-MS HISTORY.PART 2 (378,374 .13 -. 85 .15 .36% .37+ .4 -.05 .
’ 25 THSG3-MS HISTORY.SUM L 48% .27+ .16 -. B2 .2%8 .48% .38% 17 -.82 .
P 26 TSANX-STATE/ANX.QUEST. L3417 .17 -.24 .88 .42 .14 .17 -.@9
} 27 TTANX-TRAIT/ANX.QUEST. -.89 -.45 -.23 -.51 .00 -.19 -.4% -.23 -.41 .
28 TBYDT-BYDT TIRE OF DAY .82 -.1? .13 .08 -.09 .82 -.16 .14 .@1 -.
29 TBYDR-BVDT RATER .36 .31% .22 .88 .21 .39 .30% .24 11
30 TBYDS-BYDT SELF-RATING L40% .32+ _240-.10 .23 . 41% .38+ . 249-.89
31 TBYDP-BYDT POST-RATING 35« . 31% .16 - 18 .19 .36+ .31% .15 -.@9 .
32 TYYSP1-VYVIT STRTIC-RIGHT .31 .S56% .46 .35 .34 .33 .S80 .46 .32 .
33 TYYSP2-VYVIT STATIC-WRONG ~.35 -.49 -.25 -.38 -.29 -.39 -.49 ~-.25 -.38 -
34 TYYSP3-YVIT STATIC-OMIT ~-.88 -.37 -.538-.26 -.19 -.86 -.38 -.530-.22 -,
35 TYYDP1-YYIT DYNAMIC-RIGHT -.32 -.16 ~-. 81 .20 -.86 -.32 -.14 -. 81 _16 -,
36 TYYDP2-YVIT DYNP 1C~WRONG -.39 -.30 -.10 -.32 -.16 -.33 -.32 -..8 -.36 -
372 TYVDPI-YVIT BY ~AIC-0NIT .23 .19 -. @84 -. 15 .86 .31 .17 -.04 -_12 .
38 TYVIR-YYIT RATER .26 .38 .17 .86 .26 .3% .36 .1? .18 .
39 TYYIS-YYIT SELF-RATING .47 .47 .28 .03 .27 .48 .46 .28 .89
40 TYYIP-YVIT POST~RATING .47 .43 .22 15 -.@86 .52 .41 .22 .28 -,
41 TYVIT-YVYIT TIME OF DAY .21 -.08 -. @2 -. 47 .16 .19 -.11 -. 02 -. 48
42 ACADEMIC GRADES-ADVANCED .15 .18 .82 -.@89 -.20 .13 .18 .81 -.@8 -,
43 FLIGHT GRADES-ADVANCED -.13 -.12 .81 ~-.21 .05 -.14 -.14 -.88 -.22 i
S = STUDENT RESPONSE DATA UY = UNMEIGHTED RESPONSE INDEX !
1 s INSTRUCTOR RESPONSE DATA ¥ = VEIGHTED RESPONSE INMDEX f
k ® = SIGNIFICANT BEYOND THE .91 LEVEL
E * = SIGNIFICANT BEYOHD THE .e@81 LEVEL




Table X

| Correlation watirix for the Squadron VI36-AJN flight and laboratory data based upon the Spearman rank correlq
' adjrsted for tied ranks. ‘

; RESPONSE VARIABLE
S 10 11 12 13 14 13 16 17 18 19 20 21 22 23 24 2% 26

.12 1.88

-.81 .17 .82s1.080
r .10 22 .7ix 881, B8
.36¢ .63 .07 .11 .84 1.00

15 .12 .21 .24% .14 . 35%1.00

t .89 .11 .98¢ . B4s 738 )7 .22 1.00

% .82 .19 .81t .99% ,6€9% .12 258 .84e1,00

¢ .11 .22 .71% 671,08+ .04 .14 P3¢ 6941, 00

.37 .81 .82 .10 .04 .97+ .37 .68 .11 .e4 1, 6@ , ;

.23 .18 .22 .240 .12 ,39s .93 .22 .23k .12 .36s..080 |

.82 .01 .01 -.28 -.07 .91 .92 .82 -.19 -.87 { g9 e

. .82 ~-. 87 .86 -.18 .83 .00 -.06 .96 -.13 .83  4941.00 |

.98 .23 .22 .24 .19 .82 .63 .23 .23 .18 .82 .93 12 .10 1.00 :

.85 .15 .32e¢ 374 .18 -. 85 .04 .34% .37 .18 -. 82 .67 13 .17 .S@el.00

. . L31% 358 250-.01 .03 .34% .34 .240 .00 .06 13 .17 .89e .Bis1.00 |
.9 .0¢ .11 .15 .23 -.86 -.83 .88 .18 .23 -.03 -.14 19 -. @1 .26 .638 .51 1,00 |

'~-.41 €8 -.35 -.34 -.56 -.668-.34 -.35 -.40 -.56 -.698-.39 47 13 .20 .27 .22 .2% ]

I .91 ~.689 ~.12 ~-. 1% -. 58 -.06 ~-.14 ~-.09 ~-. 15 -.06 -.83 ~.15 @g¢ -.0% -.83 ~.298-.16 .11 |

.11 .21 .2%0 .38 .23 -,82 .83 . .268 .250 .24 -.080 .83 _ @9 -.11 .20 .25 .26% .50 :

kn‘as L 23 .382 . 32% 338~ 07 .09 3+ 330 . 33¢-.04 .18 97 - . @21 .39% .39 . 48x , 729

.89 .19 .27% .23 .19 -.14 -.@81 .268 .21 .18 -.14 -. 81 12 @9 .39% .38+ .46% .50
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P‘gorrelation coefficient
b----—--.------.__...._,._ VAP WG My e S R PSS A O W s P G A GR AD Y o N WA SV WP G D WS e &D A GRS G G D W ED W D B S S B e A W T WA W S AN R AR M T AR R SR W
26 27 28 29 k{’ 31 32 33 34 35 36 37 38 39 48 41 42 43
rﬂ-—- ---------------- - S we R WSl G ok U me AR W -.._.-.-_n—---..-.-__.....--.-------‘.-----------—-—---——-‘ﬂﬂ--
»
!
b
%
!
}
:
i
L 00
L21 1.00
»11 -.82 1.00
1350 .06 -.10 1.69
\ P2+ .04 ~.13 _.5?2+1.800
gso .26 -.02 .42% %41 089
186 -.23 -.22 .88 .85 .15 1.4@
11 .24 .23 -.15 -.19 -.22 -.82+1.00
23 .85 .13 .14 .15 .14 -.584 .18 1.00
82 -.42 -.43 -, 520-.42 ~-. 374 .23 ~.27 -.32 1.00
11 -.16 .21 -.31 ~.19 -. 8% ~. 40 .43 .13 .08 1.80
122 .22 .27 .23 .26 .29 -.34 .27 .40 -.71% .85 1.00
tzz .11 .33 488 .32 .49 .23 -.29 -.82 ~.41 -.37? .85 1.°9
42 .86 .14 .27 .66% .42 .20 -.28 -.88 -.26 -.45 .00 .6081.800
7 -.25 .40 .30 .3784 .48 .04 -.19 .18 -.28 -.23 .ot €5+ .73»1.00
8 .88 .70+ .20 .17 .30 ~-.33 .25 .32 -.29 .41 .27 .18 .04 .27 1.09 ]
0 .60 -.86 .87 -.00 -.088 -.04 -.88 .25 -.32 .@3 -.00 13 .11 .@? 18 1.:3 o8
13 .Q@7 -.14 -. 62 -. 00 .15 .45 -.29 -.38 .21 -.29 -.32 -.0? ~-.24 -.31 :;ff--L_--.l---
R St ——— LS T € T ltos
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RESPONSE VYARIARBLE ]

DESCRIPTION 1 2 3 4 5 6 ? 8 9 |
---------------- _---—--n-—-u—-m--ﬂ-‘-~m‘—-—--‘—-—-————‘—-——-—--—----—-—-—--——-1
S-ATRSICKNESS INDrik-UY 129 !
S-VOMITING INDEX-UW 129 129 |
S-P.DEGRADATION INDEX-UW 129 129 129 *
S-NERVOUSNESS INDEX-UY 129 123 129 129
S-MEDLICATION INDEX-UV 129 129 129 129 129
S-AIRSICXNESS INDEX-W 129 129 129 129 129 129
S-VOMITING INDEX-U 129 129 129 129 129 129 129
§-P.DEGRADATION INDEX-V 129 129 129 129 129 129 129 129 |
S-NERVOUSNESS INDEX-W 129 129 129 129 129 129 129 129 129
S-MEDICATION INDEX-W 129 129 129 129 129 129 129 129 129 1
1-AIRSICKNESS INDEX-UY 128 128 120 128 128 120 126 128 128 1
I-VOMITING INDEX-UW 128 128 128 128 128 128 128 128 128 1
1-P.DEGRADATION INDEX-UM 128 126 128 128 128 128 126 126 128 1
1-NERYOUSNESS INDEX-UY 128 128 129 128 129 128 128 128 128 1
I-TURBULENCE INDEX-UU 1286 126 120 128 128 128 128 128 128 1
1-AIRSICKNESS INDEX-V 128 128 128 128 128 128 128 128 128 1
I-VONITING INDEX-W 129 129 120 128 128 128 128 128 128 1
I-P.DECRADATION INDEX-¥ 128 128 128 128 128 128 128 120 129 1
I-NERVOUSNESS INDEX-V 128 128 128 128 128 128 128 128 128 1
1-TURBULENCE INDEX-¥ 1286 129 126 126 126 120 129 129 128 1
ACADEMIC GRADES-BASIC 128 129 129 129 129 129 129 129 129 1
FLIGHT GRADES-BASIC 129 129 129 129 129 129 129 129 129 1
THSQ1-MS HISTORY: PART 1 117 117 117 117 117 117 117 117 117 1
THSQ2-M8 HISTORY,PART 2 117 117 117 117 117 117 117 117 117 1§
THEQ3-NS HISTORY, SUM 117 117 117 117 117 117 117 117 117 ¢
TSANX~8TATE/ANX. QUEST. 16 16 16 16 16 16 16 16 16
TTANXK-TRAIT/ANX. QUEST. 16 16 16 16 16 16 16 16 16
TBYDT-BYDT TIME OF DAY 115 115 115 115 115 115 11$ 115 115 1
TBYDR-BYDT RATER 118 118 118 118 118 118 118 118 118 1
TBYDS-BYDT SELF-RATING 118 118 118 118 118 118 118 118 118 1
TBYDP-BVDT POST-RATING 114 114 114 114 114 114 114 114 114

TYVSP1-VVYIT STATIC-RIGHT 23 23 23 23 23 23 23 23 a3
TYYSP2-YYIT STATIC-WRONG 23 23 23 23 23 23 23 23 23
TYVYSP3-VYVIT STATIC-ONMIT 23 23 23 23 23 23 23 23 23
TYVDP1-VYVIT DYNAMIC-RIGHT 23 23 23 23 23 23 23 23 23
TYVYDP2-VYYIT DYNAMIC-WRONG 23 23 23 23 23 23 23 23 23
TYYDP3-VYVYIT DYNAMIC-OMIT 23 23 23 23 23 23 23 a3 23

TYYIR-YVYIT RATER 23 23 23 23 23 23 23 23 23
TYVIS~VYVIT BELF-RATING 23 23 23 a3 23 23 23 23 23
TYVIP-YVIT POST-RATING 23 23 23 23 23 23 23 23 23
TYVIT-YVIT TINME OF DAY 23 23 23 23 23 23 23 23 23
ACADENIC GRADES-ADVANCED 18?7 187 187 187 197 187 187 1e7 187 1
FLIGHT GRADES-ADVYANCED 187 167 107 187 107 187 18?7 1107 1187 1
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3
Table XI j

] RESPONSE VARIABLE
10 11 12 13 14 13 16 1? 18 19 an 3 22 23 24 '] 26 ri4

129

128 128

128 128 128

128 120 120 128

128 128 128 120 128

(128 128 128 12¢ 128 128 -

| 128 128 128 128 129 123 128 !

128 128 126 1280 129 128 128 128

128 129 120 120 129 128 128 128 120

) 128 128 128 128 128 128 128 128 128 128

i 128 128 128 128 128 128 128 128 128 128 128

129 128 128 128 128 128 128 128 128 128 128 134 4 !

1129 128 128 128 128 128 128 128 128 128 123 134 134 !
117 117 112 117 117 117 117 117 117 117 117 122 122 122

)
i
f
I
p11e 117 117 1t7 117 11?7 117 117 117 117 117 122 122 122 1122

l 117 1172 117 17 117 117 i17 117 117 117 117 122 122 122 122 122
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motion sickness, i.e., airsickness, vomiting, and performance degradation i
due to airsickness, it can be observed in Ta-le X that the correlations ;
between the corresponding student and instructor indices are in the i
moderate to high ranges. Of these three variables, the student/instructor |
correlations for corresponding indices are lowest for the performance |
degradation measure; the highest correlations exist between the student/ 1
, instructor vomit indices which would be expected for this overt symptom. ]
3 There was also a substantial relationship between the students' judgment of %
: the severity of their airsickness experiences (variable 6) and the number of 1
times they vomited (variable 7) as marked by a positive correlation of i

Ft .69, !
3 |
]

]

1

!

i

1

g

]

i
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The instructor judgments of airsickness severity (variable 16) and
the number of times vomiting occurred (variable 17) were even more

tightly linked, having a correlation of .84. The extent of the inflight
performance degradation caused by airsickness was also moderately corre-
‘ated with airsickness severity for both the student and instructor

_ ratings. These findings in Squadron VI86-AJN agree with those previously
b reported (3) for Squadron VT10,

The weighted nervousness indices (variables 9 and 19) had no signifi-

cant correlations with any of the airsickness-related flight indices

3 other than their unweighted counterparts. Furthermore, the correlations
between thke student and instructor judgments of nervousness were in the

X low range. Significant but low correlations also existed between the

medication usage index and the student-based unweighted and weighted

airsickness and vomit measures. A significant relationship between this

medication index and the corresponding instructor-based airsickness and

vomiting measures was not present. For the turbulence measure, small

correlations existed between both the student and instructor vomit
indices and the instructor ratings of nervousness.

s r i e — = L
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e Tt

The Table X correlation matrix can also be used to determine relation- |
ships that existed between the flight data (variables 1 through 20) and i
the laboratory test scores (variables 23 through 41). Although full i
evaluation of the relative merit of each test as a predictive measure of i
airsickness susceptibility must await completion of the entire data !
collection phase of the longitudinal -study, a few points will be discussed !
for this advanced training squedron. First, all three of the motion ;
sickness history test scores and all three of the BVD Test scores have

low but significant correlations with the unweighted and weighted student=-
based measures of airsickness and vomiting. Only two of the motion
sickness test scores (variables 24 and 25) have significant correlations
(2_< .01) with the instructor-based measures of airsickness and vomiting.
In the case of the BVDT, all three scores were correlated with the
instructor ratings of airsickness. In addition, two of the BVDT scores
(variables 29 and 30) were also correlated with the instructor-~based

vomit indices. The element of the BVDT showing the greatest number of

correlations with the student and imstructor flight indices was the
self-rating score (variable 30).

As may be deduced from Table XI, the number of students given the
VVIT (variables 32-4l) represented a relatively small segment of the
squadron population. However, two elements of the static performance
VVIT (see Appendix B for details) did show moderate correlations with
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several of the student-based flight indices. Specifically, the VVIT
score assoclated with the correct number of responses (variable 32) was
correlated in the positive direction with the student-based measures of
vomiting; the score assoclated with the number of responses omitted by
the subject (variable 34) was correlated in the negative direction with
the student-based measures of inflight performance degradation. The
direction of these correlations is not, however, what would be expected
from either of the two tests. That 13, for the correct response item, a
high score indicates good performance while for the omitted item, a high

score denotes poor performance. This inconsistency was not present in
the previously reported VI10 data.

Table X also indicates a moderate negative correlation between
student performance on the trait anxiety index (variable 27) and the
instructor ratings of nervousness. This correlation is not in the direction
that would be predicted for this test, In the case of the related state
anxiety index test (variable 26), no significant correlations were found
with any of the flight indices. It may also be observed that the academic
and flight grades given at the time of graduation from VT10 (variables
2] and 22) and at the time of graduation from VI86~-AJN (variables 42 and
43) were not correlated with any of the flight indices nor with any of
the laboratory test scores. The only sigrnificant correlations that
existed for these variables existed between the academic and flight

grades received in Squadron VT10; and between the flight grades received
in the two squadrons,

The Table X correlation matrix also serves to identify significant
intracorrelations that exist among the individual laboratory tests. A
cursory inspection of these relationships was performed in the first
report of the series (3) which involved a significantly larger population
that included the students involved in the present study. Suffice to
say that the strongest links within the test battery for the VI86-AJN

students exist among the motion sickness history scores, the BVDT, and
the main body of the VVIT.

COMPARISON OF STUDENT PERFORMANCE: BASIC VT10 VERSUS
ADVANCED VT86-AJN

A generalized comparison of the airsickness problem encountered in
this advanced training squadron with that experienced during basic
training in Squadron VI10 can be gained from the Table I and Table II
data presented in this report and from the corresponding tables from the
first report (3) of the series. These tables describe airsickness
incidence and severity for each hop of the squadron flight syllabus and
the distribution of students having repeated airsickness during the
course of training. It is to be noted that the 134 students in Squadron
VT86-AJN were also members of the student population studied in the VT10
report. However, these VI86~AJN students represented only one subgroup
(approximately 33 percent) within the total population of 408 students
for which flight data in the initial syllabus (pre-1978) were collected
during VT10 training. (Midway in the study the Squadron VT10 flight
syllabus was changed and expanded to 20 hops. The airsickness study of

- this new flight syllabus will be presented in a subsequent report.)
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The Table I data of the first report (3) indicated that during basic
training in Squadron VT10, airsickness, vomiting, and inflight performance
degradation due to airsickness occurred on 16.2, 6.9, and 10.7 percent,
regspectively, of the 5,394 hops flown by the students. The Table I data
of the present study show that the same responses occurred on 8.6, 3.7,
and 3.4 percent of the 1,833 hops flown by the VT86-AJN students. From
this viewpoint, the incidence of airsickness difficulties fell considerably
as the NFO students progressed from basic to advanced training. The
same trend can be observed in comparing the Table II student distribution
data presented for the two squadrons. During VT10 training, airsickness,

i vomiting, and performance degradation were experienced one or more times
ﬁ by 74.5, 39.2, and 58.6 percent, respectively, of the total student
1 population. The corresponding VT86-AJN data indicate that these same
‘ responses were experienced by 55.2, 28.4, and 30.6 percent of the students.

These comparisons show the relative differences in th2 incidence of
airsickness in the two squadrons. However, the comparisons are based
3 upon group performance and do not reflect individual differences within

each squadron., Although the unweighted and weighted flight indices

presented in Table III of both reports provide a measnre of individual
student performance, the two tables cannot be directly compared since’
the VI10 data include a considerable number of students other than those
who were assigned to advanced training in VT86-AJN. To circumvent this
problem, a computer program was developed to permit direct access to the
VI10 flight indices of only those students comprising the VI86-AJN study
population. A Wilcoxon matched-pairs signed-ranks test (Z) was then
used to compare the basic and advanced training flight indices of the
VI86~AJN students. The results of this test are presented in Table XII
for all 20 of the flight indices. For each flight index, Table XII
presents the T and Z statistics associated with the Wilcoxon test; the
number of students for which there was a difference between the basic
and advanced index scores; and the mean, standard deviation of the
observations, standard error of the mean, and number of observations for
both basic and advanced training.

b e ks e A

T

As indicated by the large number of sign’ficance symbols in Table
XII, there were considerable differences in the basic and advanced
training flight indices of the students. For the three basic motion
sickness measures, i.e., airsickness, vomiting, and performance degradation,
the mean values of the indices received during advanced training in
VT86-AJN were consistently lower than those received during basic training
in VT10. This applies for both the unweighted and weighted flight
indices and for both the student- and instructor-derived ratings. For
the remaining student-based indices, i.e., nervousness and medication
usage, there were no significant differences between squadrons. The
instructor-based nervousness indices did reflect a difference, however,
with the mean value received during advanced training being greater than
that received during basic training. The same observation applies to
the unweighted instructor-based turbulence index.

P T -

These Wilcoxon test results establish that there was a difference
between the magnitude of the airsickness difficulties experienced by the
-same student population during basic and advanced training. The decrease
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in the incidence and degree of airsickness as the students progressed

from basic to advanced training would be explained in part by the capability
of individuals to adapt to motion stress over a period of time. However,
consideration must be given also to the comparative evaluation of the
magnitude of the actual motion stress associated with each squadron's

flight syllabus. It is expected that the additional data to be collected

in the course of the longitudinal study will give some insight into the

. relative contributions of adaptation and flight syllabus motion stiess
| to airsickness incidence.

A further point of operational significance involves the prediction
of student airsickness experiences as he progresses through the entire
NFO training program. That is, will a specific student who has a problem
with airsickness during basic training continue to face the same problem
t during advanced training? Or, conversely, will those students who were
: never alrsick during basic training enjoy this immunity during advanced ‘
4 trainipns? As a preliminary evaluation of these questions on a total popu-
~ lation oasis, a Spearman rank correlation analysis corrected for tied :
§ observations was applied across the basic and advanced training flight }
, indices received by the 129 VI86-AJN students. The resulting rank
b correlation coefficlenia are presented in matrix form at the top in
Table XIII, with the number of data~pairs involved in each calculation
listed correspondingly at the bottom.

An examination of the principal diagonal of Table XIII shows that
statistically significant correlations between basic and advanced training
were present for all ten of the student-based flight indices. The
correlation coefficients, ranging from .40 to .64, indicate a substantial
relationship between sickness measures in the two different squadrons.

For the three principal motion sickness measures, the correlation coef-
ficients associated with the weighted measure (variables 6-8) were slightly
greater than those associated with the unweighted measures (variables 1-
3). In the case of the 10 instructor-based flight indices, the principal
diagonal data show that significant cor.elations were present only for

the three principal motion sickness measures (variables 11-13 and 16-

s 18). These correlation coefficients, ranging from .39 to .50, also show ‘
a substantial relationship between basic and advanced training performance. )
For the instructor-based nervousness indices, there were no significant

correlations across squadrons., No correlations were found for the ‘
turbulence indices, which 1s as would be expected from the nature of -
this parameter. For the grade data the only significant correlation

found involved the flight grades received in basic training and the

flight grades received in advanced training. |

v B e

The Table XIII matrix, by definition, also describes the interrelation-
ship that exists between a given advanced training flight index and each ;
of the flight indices received during basic training. Again, most of !
these interindex correlations involve the three primary airsickress
measures. In general, the correlations that exist along the principal :
diagonal are greater than those that exist to either side in the matrix. |
No further interpretation of these data will be attempted until completion i
of the entire data collection phase of the longitudinal study. !
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APPENDIX A

Brief Description of Individual Hops Comprising the Advanced ,

Training Squadron VT86-AJN Flight Syllabus :

(Pre-~1978 Flight Syllabus) f
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;
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LL-1, -2, -3, -4

RN-1, -2, -3, -4

RA~-1, -2, -3

AN-1

D-1, =2

VI86-AJN (Pre-1978 Syllabus)

Low Level Navigation:
Primarily straight and level flight - no acrobatics

(LL-4 check flight)

Radar Navigation:
Primarily straight and level flight - no acrobatics
RN-4 check flight)

Radar Analysis:

Both low and high level ter.ain identification
Primarily straight and level - no acroba:ics
(RA-3 check flight)

Airways Navigation:
Primarily straight and level flight - no acrobatics

TA-4J Familiarization:
D-2 has wingover, aileron rolls, barrel rolls

All hops flown in T-39D with the exception of D-1 and ~2 which were in

the TA-4J.
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i, APPENDIX B
‘ Brief Description of Laboratory Tests Comprising the 1977-1978
; Prototype Motion Sickness Sensitivity Test Battery :
i
ﬁ
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Variable
No.

Symbol
Code

Test Description

23
24
25

T T T e -

26
27

B T SR p—

oot hta

g 2

28
29
30
31

TMSQL
TMSQ2
TMSQ3

TSANX
TTANX

TBVDT
TBVDR
TBVDS
TBVDP

Two-part motion sickness history form describing motion
sickness incidence and exposure level. TMSQl summar-
izes the history before the age of 12 and has a minimum
value of 0.0 denoting no problems and a maximum value of
180 denoting high susceptibility. TMSQ2 pertains to
motion sickness experience following age 12 with the
same minimum and maximum values. TMSQ3 is the numerical
sum of the TMSQl and TMSQ2 scores. For details, see
Reason, J. T., An investigation of some factors contrib-
uting to individual variation in motion sickness suscep-
tibility. FPRC Committee Report 1277. London: Ministry

of Defence, 1968.

This State~Trait Anxiety Inventory is comprised of two
self-report scales. The State Anxiety scale (TSANX)
reqires the individual to report how he feels at that
particular moment in time, while the Trait Anxiety Scale
(TTANX) requires the individual to report how he gener-
ally feels. Both scales have a minimum score of 20,
denoting minimum anxiety and a maximum score of 80 de-
noting maximum anxiety. For details, see Spilelberger,
C. D., Gorsuch, R, L., and Lushene, R. E., STAI Manual
for the State-Trait Anxiety Inventory. Palo Alto, CA:
Consulting Psychologists Press, 1970.

Brief Vestibular Disorientation Test (BVDT) involving
cross-coupled angular acceleration stimuli produced by
paced head motions on a rotating chair. TBVDT denotes
the time of day the test was given based upon a 24-~hour
decimal clock. ' TBVDR is the test score given by the
rating panel and has a minimum value of 6 denoting no
motion symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction. Immediately follow-
ing the BVDT, each subject rated his own reactioms to
the test coded as TBVDS with a minimum score of 7 indi-
cating no reaction and a maximum score of 49 denoting
high reaction. A report of aftereffects was obtained
from the subject 24 hours later and coded as TBVDP with
a minimum score of 0 denoting no aftereffects and a maxi-
mum score of 180 denoting a high level of aftereffects.
For details, see Lentz, J. M., Holtzman, G. L., Hixson,
W. C., and Guedry, F. E., Normative data for two short
tests of motion reactivity. NAMRL-1243, Pensacola, FL:
Naval Aerospace Medical Research Laboratory, 1977.
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Variable

No.

Symbol
Code

Test Description

32
33
34

35
36
37

38
39
40
41

TVVSPl
TVVSP2
TVVSP3

TVVDP1
TVVDP2
TVVDP3

TVVIR
TVVIS
TVVIP
TVVIT

These scores pertain to the task performance element of
the Visual-Vestibular Interaction Test (VVIT). The tasks
involve the visual scan, acquisition and identification
of a complex numerical display. Under static conditions,
TVVSPLl denotes the number of correct responses, TVVSP2
the number of incorrect responses, and TVVSP3 the number
of omitted responses.

The dynamic performance test scores TVVDPl, TVVDP2, and
TVVDP3 describe the same response scores recorded while
the subject uudergoes passive slnusoida. rotation. For
both the static and dynamic performance tests, the mini-
mum scores within a given response category are O and
129, respectivelv, with the further condition that sum
of the correct, incorrect, and omitted scores must total
129. For details, see Lentz, J. M., Holtzman, G. L.,
Hixson, W. C., and Guedry, F. E., Normative data for two
short tests of motion reactivity. NAMRL-1243, Pensacola,
FL: Naval Aerospace Medical Research Laboratory, 1977.

These scores pertain to the motion sickness symptom rat-
ing element of the Visual-Vestibular Interaction Test
(VWIT). TVVIR is the test score given by the rating

panel and has a minimum value of 6 denoting no motion
sickness symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction. Immediately lollowing
the VVIT, each subject rated his own reaction to the test,
which was coded as TVVIS, with a minimum score of 7 de-
noting no reactior and a maximum score of 70 denoting
high reaction. A report of aftereffects was obtained
from the subject approximately 24 hours later and coded
as TVVIP with a minimum score of O denoting no after-
effects., TVVIT denotes the time of day the test was ad-
ministered based upon a 24-hour decimal clock. For
details, see Lentz, J. M., Holtzman, G. L., Hixson, W. C.,
and Guedry, F, E,, Normative data for two short tests of
motion reactivity. NAMRL-1243. Pensacola, FL: Naval
Aerospace Medical Research Laboratory, 1977.
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APPENDIX C

Normalized Cumulative Frequency Distribution of Flight Indices
and Laboratory Test Scores for the Squadron VI86~AJN Population
(Pre-1978 Flight Syllabus)
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Figure Cl

Normalized cumulative frequency distributions of unweighted (A) and weighted (B) airsickness

indices calculated from the ctudent questionnaire data and the equivalent unweighted (C) and
weighted (D) indices calculated from the instructor data.

Each plot contains the distribution
of the observed data (irregular curve) and an equivalent Gaussian distribution (smooth curve)
with the same mean and standard deviation as the observed data.

The weighted student data (B) !
indicate that approximately 45 percent of the students never reported experiencing airsickness |
during flight training in this squadron. The same data show that a weighted airsickness index
of approximately 10.0 defined the upper decile (most sensitive students) of the distribution.

c-1




VOMITING INDEX-UNWEIGHTED G-DATA VOMITING INDEX~WEIGHTED (S~0ATA
NORMAL 1ZED CUMULATIVE FREQUENCY DISTRIBUTION NORMAL 1ZED CUMULAT JVE FREQUENCY DISTRIBUTION

1000 : 1.0 :

! %o . %0 ] i
; E o ] é s ]
] n0 7.0 :

7 -] ) - ] ¥
j g ®wo g ®wo .
00 . 0.0

| ie e |

; 0o . 0o P

g wo . é 00 i

. ] . |

0o ] 100 J !

'° ] T L) L T L} T T T T T T T L) T T 13 'a ] T LI T L L L] T L] T T T T L T L} j

e 0 1 2 ) 1 4 3 2+ 9 1 2 ) 4 q

A MEAN PLUS AND MINUS STANDARD DEVIATION MEAN PLUS AND MINUS STANDARD DEVIATION I

SQUADRON VTOB-AJN DATA B SQUADRON VTOB-AJN DATA ;

I

VOMITING INDEX-UNWEIGHTED (I-DATA VOMITING INDEX-WEIGHTED (I-DATA) i

NORMAL 1ZED CUMULAT IVE FREGUENCY DISTRIBUTION NORMAL 1 ZED CUMULAT IVE FREQUENCY DISTRIBUTION i

100.0 1 100.6 1 :

%o . 00 ii

E "o é "o ] ;

" no g ™ i

; § o LY i

: E %o : E 0.0 : |
w %0 0o

b é ®o g 00 :

i 4 | u
no . %0 .

160 q 10,0 I

l' T T T Ll T L] L) L] L L T T T T 'n ] R L} R T L] T L ¥ T L] T T L4 L] L] 1 ‘

- 4 - 0 1 ? 5 4 : e T 0 1 2 3 ]

C MEAN PLUS AND MINUS STANDARD DEVIATION MEAN PLUS AND MINUS STANDARD DEVIATION
SCUADRON VTOB-AJN DATA D SQUADRON VT8B-AJN DATA

Figure C2

Normalized cumulative frequency distributions of unweighted and weighted vomit indices follow-
ing the Figure Cl format. Tne weighted student data (B) indicate that approximately 72 percent
of the students never vomited during flight training. A weighted index of approximately 7.1
defined the upper decile for this distribution.
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Figure C3

Normalized cumulative frequency distributions of unweighted and weighted performance degrada-

tion indices following the Figure Cl format.

The weighted student data (B) indicate that

approximately 69 percent of the students reported never experiencing performance degradation

due to airsickness during flight training.
upper decile for this distribution.

A weighted index of approximately 5.0 defined the
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Figure C4

Normalized cumulative frequency distributions of unweighted and weighted nervousness indices
following the Figure Cl format. The weighted student data (B) indicate that onlv 19 percent
of the students reported never experiencing nervousness prior to or during a flight, A
weighted index of approximately 32.0 defined the upper decile for this distribution.
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Figure C5

Normalized cumulative frequency distributions of the student-derived medication usage index
(A) and the instructor-derived unweighted (B) and weighted (C)} turbulence indices. The medi-
cation data again emphasize the relatively small number of students reporting the use of air-
sickness drugs during training. The turbulence data, as compared to the other indices, more
closely approach a normal distribution.
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Figure C6

Normalized cumulative frequency distributions (irregular curve) of the three motion sickn ss {
history scores derived from the study population. Each plot also shows the equivalent dis vi-

bution of a theoretical Gaussian population (Ssmooth curve) with the same mean and standard
deviation as the related laboratory test scores.
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Figure C7

Normalized cumulative frequency distributions of state/anxiety {A) and trait/anxiety (B) test
scores based upon the observed data (irregular curves) and a theoretical Gaussian population
(smooth curves) having the same mean and standard deviation as the observed test scores.
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Figure C8

Normalized cumulative frequency distributions of the Brief Vestibular Disorientation Test

(BVDT) scores (irregular curves) and equivalent theoretical distributions (smooth curves) of
Gaussian populations with the same means and standard deviations.
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Figure C9

i
Normalized cumulative frequency distributions of three static performance test scores (irregu-
lar curves) assoclated with the Visual-Vestibular Interaction Test (VVIT) and the related

theoretical distributions (smooth curves) of Gaussian populations with the same means and
standard deviations as those of the test scores.
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Figure C10

Normalized cumulative frequency distributions of the three dynamic performance test scores
(1rregular curves) associated with the Visual-Vestibular Interaction Test (VVIT) and the

related theoretical distributions (smooth curves) of Gaussian pupulations with the same means
and standard deviations as those of the test scores.
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